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PREPACK 


rr^HIS Ilaiulboolv lifts been conijnled at the request 
of tlic Ilford Comjtanj, in, tltc Uoj'O that tt tuaj 
be of sen ICO to the large number of Photognphers who 
appl} tlic art to pictoriil, technical, or scieiitiQc pnr- 
pO'Cs, fttul are content to lca\o to others the preparation 
of the sensitive materials that thej nse It malccs no 
pretence of being a complete trciUse on tin- principles of 
tl\,e art, and it is not written for those for whom the e\- 
pcrimenlal side of Photograph) has the roost attraction 
Its aim will be reached if it serves ns a trqstworthj guide 
in the actual practice of the art At the same time, an 
endeavour has been made to state, m a simple wav, 
sufficient of the principles to enable the reader to work 
mtilligently, and to overcome 3ilJ)st of the difficnlties 
that he is likely to meet with No claim is made for 
origiiialitj in respect of any of the facts, and it has 
therefore not seemed necessary to state the sources 
from which even the newer items of information have 
been collected 
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THE ILEOED 

SlAilHAH OF PHOTO&EAPHY 


CHAPTER I 

APPARATUS 

HE Api'nitus indispensable for ordmEiiy photo 
graphy m the field is a camem, a camera stant 
or tnpod, a plato holder or dark slide, and : 
lens , out seicral accessories are reqiuied befor 
I an outfit can be r^arded ns complete 
A camera consists essenliall^ of a support for the lens, am 
a support for the plate, mth some opaque material connectiOj 
them in order to protect tho plato from the notion of extianeoii 
bjht C'amoias of manj eoeanag!^ different forms can b 
p\n chased, hut they differ only in constructive details, and ar 
practicall} all modifications of two original forms which ar 
shown in hgs. I and 2 A good camera shcfuld fold into a 
fimj.ll a space aa possible, with a mow to portability, au' 
should be ns light as is consistent wiUi rigidity when set uj 
Steathnoss when in use is the Cn>t consideration, and slioul 
never be sacnficcd to lightness, many of the lighter forms ar 
Kitisfactor} in the smaliei sizes if used with care but are ver 
shaky in the larger sizes Simphtity in construction is ver 
desirable, and all unnecessary moiemeuLs, with the complica 
tion of screws, hingew, and etnita that they mvoUe, fhoiild b 
carefully n\*Di led 
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Tbe front of tbe cAmern sboiild bo ns rigid as possible when 
set up, and tbe only motion neceasaty is a nang and foiling 
motion, enabling the lens to bo morrd up and domi in a, 
vertical plane A swinging motion to the front l^ gyieroHy 
unnecessary, but may be useful for special work 
The back of the ramera must bo fitted with a '‘swing back,” 
so that the plate can be fixed at an angle with the base board, 
and a second swing motion in a direction at right angles to the 
fir&t IS sometimes lerj useful, though it r* not often required 
except for instnut’ineousworC The vertical swing is frequently 
done (fig 3) from the bottom of the bnck by means of a lunge 
tbat conne<^ it with tbe base-board, but it is better tbah the 
Bwingiog should take place from the centre, the movable 
portion being hinged to another part of tbo back winch ahvays 
tomauis at nght angles to the 
ba«o-Wvn] (fig 1) e 

Tbe back comes a sheet of 
finely ground glass, eO which 
the itsago u projected by tbe 
lens, and on which it u 
focosed , it u abeohitoly m 
dispensable that the inner sur 
face of “foetiaing screen." 

Flo 1 should commie exactly in 

position -with the surface of 
tbe sensitive plate when the dirk sh !e is placed in the 
camera, for if this is not the case, the imago that seemed 
sharply defined to the eye will not bo sJiaiply defined on the 
plate The back should be dpablo of reversal, so that the 
longer edge of the plate can be used either in a vertical or n 
horizontal poation according to the nature of the subject. 
When the reversing back » used it is important to see that 
it IS properly fitted into the frame, and clamped so tbat no 
light c«n penetrate the line of junction. 

The f«using of the image b eBected by moving either the 
back or the front of the camera, the motion ^ven bv 

means of a rack and pinion, or st screw Tn •' 

Ot ft. »• o( loos VteLbl. (S .1 
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to 24 inches for a whole plate The bellows is sometimes rect 
angular, sometimes tapeimg and if the latter form is selected, 
IS important to see that &e beUowa does not cut off part of 
the imr^o from the plate when short focus leases are used and 
the back of the camenv haa to be close ^up to the front 

Cameras should be kept in a dry place and should he penodi 
cally subjected to a 'very thorough examination, more especially 
with a Mew to ascertain nrhethcr they remain light-tight, or 
whether minute holes hare made Uieir appearance bpecial 
attention should bo paid to the corners and angles of the 
bellows, the lunctian of the bellows with the front and the 
bac^ and the points where any screws ere inserted into 
the front of the camera 

The dark shdes should he of what is known as the book 
form, and the shutters 
showld have a double 
binge BO that they can 
he folded back after 
being drawn In some 
eases the shutter baa 
no hinge, but is made 
to pull out altogether, 
ascess of light through 
the groove being pre- 

\ entra by a spring cut off It is desirable to be certain that 
this cut-off really does its work, and when putting back the 
shutter care should be taken to insert it in n Jiorizontal 
position 80 that tlie whole of the end of the shutter enters 
the slide at onco, and not merely one comer of it 
In the ca«e of hinged shutters special attention must lie 
given to the lunge It most bo examined periodically by 
holding it between the eye and a strong light, m order to 
ascertain whether it rematoa quite light-tight Further the 
material of which the hinge is made is important , it has 'been 
found that certain substances, especially Russia leather, give 
off vapours that affect the plates and pr^uco black or trans 
parent bands m the fiiu*lied negative, the position of these 
Imn Is corrcsiwnding u ith the position of the lunge of the dark 
Bhde If tins should happen it may possibly be remedied bv 
openmg the slide and leaving the inside exposed to air and 
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light for some time , if this plm fails, the oU hmg e mnst be 
removed and a tseir hinge inserted, the material known as 
jean giving the faes* results. * 

Each slide bolds two plates loek to back, thevare«fparated 
by a thin sheet of metaJ,TTilcanite, or card, which prevents the 
light that passes through one plate from affecting the plate 
behind, ffhis separating sheet should be attached to the •‘hde 
at one end by a hinge of metal or jean. 

Each «bde should be dL~tmctlv numbered, and should 1« 
fitted with catches to prevent tbe unintentional withdrawal of 
the 'hotter*!. It dioidd be held in its [dace m the camera by 
means of short grooves .4nd a 
catch, long grooves are verv 
bab'e to jam- At least three 
«lide« camnng «ix plates, will 
be needed for witdoor w«Sk, 
Terv compact cameras are 
contracted wholly or [nrtlr 
of metal, acrd iher are u a 
role arranged for u>e either 
m the han9 or on a stand. 
Ingencral form they resemble 
the «Dod comers shown in 
fg 2 A liTieal ex.nsp!e n. 
shown ID fig 2 A finder ib 
itUcl cd eitl er to the top of 
the front or tl e front of tlie 
U ami «-«n nsualJy It ivtot d so as to sen e for vertical or 
horizontal pHHaie^ Can eras of tin. tvjn- are often f ttp,l with 
metal si Jes 1 ol lins; a siog) plate ir'tcad of the lonble bocks 
lescnbeJ aloie llc*al eamcr-is an I ebjiccullv tnttal s| les. 
si ouW te U'<«1 with care althoDgh tl m do n l 1 reak 

pT.sily tl er azx lia>le to la laait rough usage at I li-’ht 
l>»n U may lo sutT cient to sjw 1 tl e a Ijo tments or let in I«1 1 
Tbo in/v-t CT ramcra rtnrd for outdoor wort, shoe d £ive 
fol hng or, much Utter shding legs the cuaUr of diders Urn- 
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grapber’s eje i\hen ho is standing upnglit A tnpod that 
btoopmg on tlie part of the user should not be 
, tolerated Many diflerent fwins of tnpod are m the market , 

many ef them are had, but several are good, and each of these 
has its own advantages Want of rigidity arises from several 
causes, such as the u«e of poor wood , sacnfico of strength to 
lightness , bad design, especially in the loiver part of the stand. 
Another common cause of instabiUty is too great freedom of 
lateral motion at the junction of the legs with the tnpod head 
At the top of the tnpod is a mrcnlar or tnangular liead, to 
which the camera is attached by means of a screw Very 
frwfiently this head is loo narrow, and consequently the 
camera 18 aery liable to sliake It is an advantage to haie 
the tripo 1 head cowred with felt or some similar material, 
especially if the head is a metal triangle The screw for 
attaching the camera should be fastened to the tnpod bead 
in 8 uch a way that it cannot be lost , this is best done by 
baling the screw recessed into the hole in the centre of the 
head In some cases the base of the camera « rece^eed aiidu 
fitted with a turn table to which the tnpod lezs are attached , 
this plan aioids the annoyance that arises from loss of tiio 
tnpod screw, or from leaiing the tnpod head at home 
A fucttsmg doth will bo cecjinred for covenng the head of 
the oper itor and the back of the camera, m oioler to keep oil 
the hght and thus enable the operator to see the image on the 
fociioing screen It must be opaque, and sufficiently largo to 
toi'cr the whole of the cameia as well as the photographers 
head , vehet or veheteen is often u^, but dark blue twill w 
lighter and less expensue If one thickno'NS of twill m not 


siill tiently opaque it maj bo luiod, or two thicknesses may bo 
used Some distance from one end of the cl ith, and cqiu 
di'.l'int from the sides, is col a eiicul ir bole, roimd the e I'^o of 
wlutli IS Ftitchc<l some s-trong clastic, the diamotci of the'liole 
l)Cing Hiich that it will iJip oier the Ions m the fiont of the 
c imera whilst the elastic fits moderately tightl} round the tube 
of tbo leiia. By mean* cS one or two ht»U and eaca the 
front comers of the cloth can bo fastened together under 
the camera, and there ls tlien no danger of the cloth hlowin" 
an ly Moreoaer, hiiico the cloth coicrs the whole of thi 
enme, > lion, troiil to luck, it acbi nc «u nil*t,o„nl .ulti. 
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guard fijiinst the cntrj of light, if hooks and ejwareisovfn 
OH tho back corners, tho doth can l« fnftcnol owr the dirk 
f-lido after tho shutter has been drawn, anil acts as a protection 
during a long wait for a favoumWa moment m which Jp make 
tho OZpObUSO 

\\ lien the camera is 6ttcd with a rhultor working lehind 
the lens the focinng cloth cannot bo fastened in this maimer, 
}>ecaii<e it would interfere with the wotiLing of the ebuttpr 
A good plan is to attach four eves to the corners of the 
camera, front, and fasten tho focu'-ing doth to them b\ moms 
of four snap hooks or short iloubic atrings sean on the ©ilge 
of the focusing cloth m correspoiMbDg portions, so that the 
tlolh fits roun I the camera and oter tho bellows hut is kept 
awar from tho shutter and lens 

Soino iimems aro pronded with a 
coIh|>sablo hood tixsO to theback^er 
(he ground plas* for u“o instead of 
ft focusing cloth, end this plin has 
special adiantages in tliemso of the 
small metfti cftmeras when used on 
a stand 

Xenses will he discussed m the fol 
lowing chapter 

I A sAuUer will be required if rapid 

erpoeures are to bo given, and “a 
time ftnd mstantaneoas " shutter maj with advantage be used 
regularly m place of a cap For ^ueml work, the author 
recommends the Thornton Pickard shutter (fig 4), which is 
of tho “ roller blind " form. A rectangular openin'' in a flexible 
blind coiled on a spring roller passes rapidly across the lens, 
which IS thus open for a longer or shorter tune accordm® to 
the rate of motion of the blmd. The rate of motion is^in 
trolled by tho number of turns given to the spring of the 
roller, and the shutter is released pneumatitally bynrft«.,r.„ 
an mdiarubber ball at the end of a Jong tube 
shutter is adjusted for «tinie esnosuro' ,t 
pressing the mdiarubber ball, and by relS? the 
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)u)t ojilj Jurtnp tliP erytuun*, Icit nUi ^xlicti oj>omiig nii<l 
cla-nng tlio lens. Thw »ihutl»r mu Iw RinI on tho luxxl of 
•tlic Iph'*, ■\nil li% of tniltiniU>r ni!-»j<(crs the wtmo 

MintUr'mn l«» intnlp to fit wpnl 1pn«^ if tlinr hotvln il> 
notilifTir too much in me It is how* "r, mon sati^fnctor} 
in cTcrj wft} to tlio khutter fixed on (lu* mnnn front, 
Ml llmt it work* l»*hu <1 tho Ion* TIio I« n* fl'ingo it nttncliol 
to tin* front j«nicl of the ehntter, nml if lint fiinpo flhi tho 
Krgo^t lent thrvt h licing titftl, it w ci«j 
hj mi ftiw of 'nl'H'tcrsi nttaclnil to tho other 
Kntfytoinnkt tlicm all work iit thoMimo 
Amij,' 'llii' fremt pMief of tlic elnilter f 
generally tnovahlo.nml, therefore, if ailij ten* 

<nmiot lio u 4'<1, It It {•>mI le, Ihongh iinifh 
les* convomeiit, to lu\o a |vinel for ench 
len'i'flinge It it »ypv iin/nirhiMl to tike 
cire tint tho niotiing at tho h»ck of 
tho nhntttr h 'tithemith wid* to preiont 
it* cntiin,; «lT tni |virt of tie imigi 
\S ith Mry el oct foctit It ntetit iHeomelitn*'* 
iin^Me'iWe to vw a ^Initter working lehnol, 
and in thit neo it it well to ham a epiit 
panel to tho raincm front, with tho flaiigo 
of tho ehnrl fociw lent allatleil to it, ami 
iwt tin lens rap, sineo with micIi len-«f^ 
lei^ ehort lajitviirea an rirclj re*|Uiietl 
l‘lnce* hhtitu r (fig &) H ter) Mtn^do ind 
euiiMiucnt, an 1 mtli ein and prartico will 
gi\o Gr]icMircs at ehort an onofiftcenth of Hn r 



u Fcconil Iho moMiij, pirl <t}«L'<t,t.t of a 
fletible I liitti jwsMtig oicr a roIlu,aiid actuatcil piithiig 

a coitl At each cm! of tho blind it a nv langii] ir pictt' of 
ebonite, winch con-titnte* tho ehutler pivinr, and Int tho 
Qihantnge of being pirfcctlj opai|no. lliero it a c^rd at eaeJi 
side of the rhulter, and when ono lh pidKl, one end of tho 
blind n-<« and gmdnan^ itncoicrt tho Icn*, which rcmiiiis 
completely open for a short time, and then tho otlicr end of 
the blind do.srenilt and gradoallj closet tho lent If now Iho 
othei coni It pulle,!, tho aamo thing oeems ho that luikmc 
one oxpoMire msU the .-ImttCT forth© nork hinn tho shutter 
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openji hiht at tlie bottom and doses last at the bottom, i| 
follows that the longest exposure w given to tho foregrounc 
and the shortest to the slcj, and goo<l clouds cm frequentlj 
be secured m this way The length of the exposure ^opendi 
of course upon how quickly the corf is pulled , and obviously, 
uhon tho lens is completely uncovered, it may be left in that 
condition for any length of time, a second pull of the cord 
afterwards cloeing it This shutter may entirely replace the 
lens c.ip, and is much more convenient 

CTnieum Shutter —For compactness a shutter workiag be 
tuten the components of the lens, or approximately across the 
mi Idle of the lens barrel, hoe considerable advantages. iThe 
most generally used shutters of this 
tT|>o are the l/meum and Automat 
soutters of Causch <t Lomb, which 
aie tilted to many commorcial hand 
cameras, and can be obtained fitted 
to mostof the rapid lenses Tljcj are 
made entirely of metal and can I e 
adjusted to gi\e lime exposures, or 
an} exiosuro from a Lundredth of a 
second toooosccond Tho roloaso may 
^ automatic, pneumatic, or by means 
of a tngger Tlio disadaantnge Ls 
^ ..5;^ that, as it has to (it the lens barrel. 

One shutter can rarel} bo made to 
answer for mote than one lens unless 
they should be of tlie *' Sats or ‘ conveitible typo 

focal riane Shutter — Somttimesa blind shutter is arranged 
to work just in front of the plate lostend of before or j ist 
1 ehmd the lens, and it is then known ns a focal plane shutter 
The width of tho opening is adjustable, so that it can be 
reilueed to a comparatnely narrow slit \\ itL the shutter 
woiking at any particular «perf it is dear that tl e wider the 
Oldening in tho blind iv, tb* longer will widi part of the plate 
bo expo-rf, and vice leraa if tie opening is made na^w 
and the shutter moaea qmeklj the exposuilof any particular 
prt of the plate will bo aery short and conseqiiLtly this 
form of shutter is preferre 1 some workers when iery repidh 
mouug objects haie to be photographed Since howTv«f thi 
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plate IS not nil oxixisiil at once, but difleirnt tuctions nre 
exposed huccefsnely ns llio sbttltcr moses ^.lo^^n llio pKte, 
^oro js in certain conchlioiis a peculiar distortion of tho image 
A east or cnsM ivill bo rec^uircd to contain tho camen, dark 
slides, etc It may bo made of leather, lined with green bai?e, 
and Ls then stiong but rei^ beaxy Ordinary stout ^vater 
proof canvas answers ^co “ much lighter Tlio 

exnct shape of tho ease will \ary accorduig to individosl 
fancy , it should have separate compartments foi dark slides 
lenses, etc If a largo camera h used tho apparatus is Ixi^t 
dmded between two cases, one of which is earned in the hand 


wldlst^tho other is earned knap 
sack fashion on the back Cas<> 

carrml on tho back or nirosa 

the shoiildoi-s should bo Cttnl 
withabi'Oad web straps, mstotil 

of the uncomfortable nanow ^ H 

leather strips |y a^ |S 

ifnnd Cnm<r<i«, ns then name 

indicalea, ato lutondoil to l«o l'C<a^ 

used as a mil , in tho hand, and 
theicloio foi faiily quick shnttei 

exposures, though they can U | ^ 

used on a stand when occasion | 

require' 51et il cameias of the 

bellows typo have alieady been 

referred to Hand camcios of Pio 7 

the box pattern are \eij 

lonunoil} used and ire \ciy convtnient The plates an held 
HI iietal sheatlis whicli wfwk on some form of sliler at tho 
back of the box and aie fceptm po ition by aetiotiw spring 
60 that the front plate m in the focil piano of tlte %jis A 
catch, the exact foim of whicli taiies, w worked I 7 a knob 
at tho bide or on tho top of the camcia and releases the front 
slieath and plato, which fall to the bottom of the camera Jitl. 
,ho t.oe ot «... 

• tho action of light when the fol owing exiiosmex J 1 
When . atotl. „ te, to I.Xl”, « 

tte fmt poioting <Wiinr.H and when Ihf.l 

h„ fallen th, camera „ tJtod «p «. tht Ih, ThT.lh ' 
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ItlsiiotintoiiJe'Hiitliwcliftptor to c'cpUin Ibo pnndplw 
ot optics ; ccrtaiu facts rcl »ting to tho behadour of lenses ill 
,bo Rtftto.1 ns concisely na pof«»Wo, anil fnitlior information 
wvU bo fonnil in "rUoto- 
graphic Ivon'ies" by 0. Ilock 
anil A. Andrew, nnd “Tlio 
Leas by Bol »s A lJrom>. 

flight tra%-ol9 in straight 
lines so long ns it continues 
to trtt\’cl in n medium of 
iiTuIorm density, such as I'm s. 

gKs# or ftir, but when it 

p isscs from one Tfushum into unolhcr of dilTorcnt density, ns 
from nir to gK^-., or glass to air, n ray of light is refraeled, 
or bent out of its courMj. TIic nction of n lens on n beam 
coiiMstni" of pnrallol mys of 
light IS shown m lig 8, the raj’s 
aro rclmrteil nnd brought to n 
point (/) on the ether wdo of 
tlio Icno. Tlas point is cnlled the 
pnnciiml fi'Ciis of the lens, nud 
lU (iLstanco from the lens is 
cnlleillho principal /oeol tfiilnncc, 
or eoovmonlj, the/ocrtf length, of 
th it lenb. All lenses that nre 
thicker in Iho muldlo than nl the cilgas beltavo in A similar 
manner, nnd are known as contei^iny lenses Lcn<«s that are 
thicker at the edge tlian m the middle arc called divtrgim 
lenses, and bchaio as shown in fig D. The lenses used in 




Fio 10— Qmjnsate Foci. 

pliotograpliy »M «lTO)s conveipng lemo,, though tooiriu- 
W, are uml to tom part ot aomo ot Iho oompounj loaoT ® 
hen the raj-s of light arc not parallel hut ntv. 
tre» a po.„t « at a. 6., lo.lhojare" hreugi.S „“™ J "J-S 
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otter Bide, but the distance of thia point la greater than 
the principal focal distance of the lens Further, just as rays 
proceeding from A are brought to a focus at a', so rays pro 
ceeding from B would be brought to a point at b AnySiltera 
tion in the distance of pcant A makes an alteration in the 
distance of point A , tlie nearer A is to the lens the farther is 
a' away, and a ite vei'«<a Pairs of points related to one another 
in this iray are termed coiyinyote foci The relation between 
the conjugate foci a and a’, and tho principal focal length /, is 
given by the equation — 

7"T^X' 


The action of a lens on rays proceeding from dilTerent points 
IS sbo^vit m fig 11 Now, since any visible object maji be 
regarded as a collection ot luminous points, and smee the ran 
from every point are brought to a comcpvndvng point on the 
other side, it is clear ^at an image of the laminoua or 
illuminated body will be formed on the oppo‘;ite side of the lens, 
and can be received on a suitable ecreen and thus made visible 
It is clear, also, from the direction of the rays that the image 
«. will be upside down 

The diameter (length or breadth) of the image is directly 
proportional to the focal length of the lens , for example, 
double the focal length, double the diameter of the image, and 
aace \er«a Tlio arta of the image w proportional to th« square 
of the focal length of tiie lens. For the same lens the diameter 
, of the image is inremely projxirtionBl to the distances of the 
object from tho lens double the distance, half the diameter 
' of the image, and viio acrwi The fiiaa of the imago is 
inrtrttly proportional to tie »7iiare of tho distance of the 
object from the lens. 

If the images produced by lenses were absolutely perfect 
each point ofthe object would be represented by a n^nt ,n 
the m.ee. Th«. perfecl.m » n„t ™.lueJ, «nd mmtTin the 
■" til" ■meg., ” 

oplitme . ..m a U, male ha lee*, „ „eet petfoel,„ „ t ! 

object u to ate Eie le ,0“ , 
eey that, it a eharply d.r.„e,l ....g. a re,ui™j, th. Sc? 
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repi-esentnig the points shall be so smnll thit the eje does 
not detect the iWferenca 

The action of a single sphcncal Jens is never perfect, a*' 
shown in fig«. 8 and l6 Tho amount of refraction fc greater 
at tho edges than in the middle, and, consequently, rays 
passing through the edges of the lens are brought to a focus 
nearer to tho lens than thp focus of the rays that pass 
through the middle (fig 12) It follows that, wherever we 
place the screen to receive tho image, each point of the 
object la represented by a nebulous disc, and thfe* overlap, 
giving a blurred image Since this defect arujca froin^ the 
spherical form of the len^ it is termed spherical aicrmfion 
It la reduced by giving to the lens a meniscus form (Eg 13) 
instead of tbo biconvex form, but can only bo 
coiTecteit bv coiobuiing two or more letusji of 
different gl)s»es and different curvatures, eome 
times with an air space between at least one 
pair of them 

In some of the mo. t perfect modern '‘single' 
len'CB, which aro realty com]>oseil of throe, reur, 
and even five aepvrate Jen'<es cemented togethei, 
the two outer faces of tho lens are precticaUy 
concentric With an impcrfcctlj corrected lens, 
Fio 13 —Men. Bphencul aberration can bo reiluecil bj phacmg 
iseus Lens, m front of tlio Ions a stop or diaphragm (an 
opaque screen anlli n circular hole vn it) so that 
tho rays from any point are nllovveil to pass only through the 
nuddle or the edges of the Icns^ and not through both (fig H) 
Further diEicvilty arises from tho curvaliiro of the l°elJ of 
the lon«, or, in other words, the imu^c of a flat object u not 
formed on a plane surface, but on a sphenaal surface, as 
indicated in Eg 11 It follows that, if wo move a screen 
{eg tho ground glass of tl»e cameni) to tho position a b the 
und lie p irt of the image will be well defined, whilst the 
will Lli^, bntif wemoao it to CD, the edges will “be 
mU d,r,orf ,na tho niuio Uonod B, toJang « 

tho tTO, or ^ ron 

rrfooo 11.0 b nmos „ „„d. th.t ,t boremM .mreTOpt.Wo, 
blit this involvre ciittinir off & linm r,n»*- .t «i , *■ I > 
ll.nloro "S'"- 
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pLice tlio 8 croen so that a near object tit A (fig 15 ) u «ill 
defined, the imagB 0‘ a 
di&tant object nt b '«n]l 
be bhimo, and fJC^ 
\ersa lien., the 
use of a stop rensose-^ 
the djfheultj-, nnil, b^ 
cutting down the penal 
ot light, nslucea the 
bluTTinguntd it becomes 
imperceptible (fig 16) 

The lenses by 

photoffraphers are, as 
a rule, either 
lenstg ot tfoKiWi— the 
latter term jn lU ^idest 
600S0 mcamog lenses 
composed of two single 
lenses or their equiva 
lenU in groups of lenses, 
mtli the step letauen 
them. 

Ihe single lens (which 
u always compound in 
slroctuie ind mide of 
two three, or more parts 
cemented together) 
generaljr has a meniscos 
form, or in the later 
forms of lenses has its 
t«o outer eurfacee al 
most, if not quite, con 
centnc, aud is fitted into 
a brass or atunumum 
mount irith. the m 
front These stops are 
best arranged as an tnj , 
which con 
Rists of a number of 
amngtal that bj rotating a ring 



ttuQ plates ot metal i 





liAl iH roiinl iJi<* f»l^, tho opotiinp cm l»' conlmcU'<l 

ir piiUrgc<l SoniotimM the »t«|ri nn» on n rotttiiij; 

shcvl In tlio (onn Lnowu ns Watcrlionto iUai'hmfjtns 
«cli nlop «i cut in n l•^•ar»^o |*it-'co of linn mctnl nlncli 

ln>jv«*into n ulot lu th« 1 mount Smslo I n^os 

ew txllpcting mirfftoxs niM '«0 I'fiUjuit ninf.tw, tlioy 
ire excellent for Imlscnjw* work, l»ijt liicn tiu ilcfwt tint, 
when n“o<l vntli n sl<>|», tlu} pto ti ili'torlwl Itmpe, nii 1 
lienco ennnot Im tinp}>^r«) for Arc}tit(>c{timl nr •■iiniHr Diili 
jocts. ITiO (lilortion tnk**^ tin* form i>f cimitiiro of tin 
stmight liii*** iirnr tin* of lli« { iclnro Win n tlio ?it< j> 
w *j\ fn*nt «f U>o lens tWimsgexf n nqu-vra Ireotncs kvml 
ihai^oil (a); lint if tlx* ■•top h (■*liiml tlio Ieti«, it is ctKlnoii' 



slnjxs! (u) (fig 17) TliP Intnt forms of wnglo K ii<^os iio\o ii 
lint fiel 1, and tlio i1i«lort>on b) the stop h tniinmucxl 

Iloclilincar lonw nro free from this ihfict Flioy consist 
of two sinplo IcnscM or group* of Icnsj-s, nhccsl at a Puitalil,* 
dLstanco npirt, with tho *t4>|« liotwcon HotLuslwic a Kits 
with the stop biLiiid pxmg cushionehaixsl dLstortinn, and a 
second Bimilnr leas mth the stop in front gn mg barrel slnpwl 
distortion to an oituil cAtont It follows that Iho oncdistortion 
nciitmhros tho other, and the imago w free from distortion 
iplanalte or .Symmftricdf /?o«Wet* consist of two similar 
single leases, or groups of lonsft*. known miMxtucI) ns the 
/roiit eoml/ination and the bacK eomiinahon, arrange*! in Iho 
tnmner just mdu-itcil, 'witb the atop midway between them 
If the single loiuws are properly con‘tnictul, ami are arrangeil 
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ftt tlio proper ilj>L«ncc, thc^ not onlj give non-<Iistorted or 
orthoscopic images, but tlic spljenrol iberrtttion is so fir 
i-educcil that they givo ^nrp lUfimtion oicr a eonsideraUe^ 
irei cien when iihfl Mith a largo aperture, and Ler\o5 they 
allow of lorj abort exj>OMircs being given TJbIcsss, however, 
each of the single Icnsea i:» t-cpAntely anasUgmaUc (sec below) 
llio iplmats or sjTametrtcal doublets do not giio i iicrfcclly 
dit fiell, and there are defects of tlcfinition (astigmatism) in 
Jheso juris of Ihe ijnigo farthest ftwa> from Iho ceutre The 
front or bach eouibiruitions of Ibo ijliujls cm bi used 
separately os single leiLse^, and bivo a focal length npjrtm 
mitely double tint of the dotiblel, so tliat eich lens of thi'ttyj'e 
in practice serves as two leii-cc, 1 single lotis and a doublet 
tuosti^nintic or stipuMitic lenses (the tv.o words meau the 
same thine) are brought to such a degree of perfection that 
the image field, instead of being currtal (fig IJ), is lla^and 
the outer parts of the image are as well deGned nnd free 
from distortion as the central jsiris Vt heu the obyect to ho 
photogropbed liee to ono plane, an ana.'.ligm itic Ktis will, with 
a very large apetlure, form an image if it which not onh hea 
in one plane (rg on the photographic plate) but is sharply 
defined all oaer that plane Tho production of lenses of thia 
kind was only made p^ible towards the cud of the ninetceuth 
century by tho introduction of tho epeaal of ^lass known 

as Jena glass hiugle Icnscx can be made aiiastigoiatic, but 
e\en then they are genemllyr eniploye<1 lu the foiia of doubleta, 
so as to admit of tho um> of I irgo apertures 

^lodern noastiginats diOer widely in thoniiniber, form and 
nrraugement of the separate lenses of which they am com 
‘ posed, tho same optical ncults bring obtained lu very chfferent 
ways. They may be conveniently divided from the prictical 
point of view into stjxirabh and n«a ttpamlh lenses. ^ 

Jton-ee/KiroWe aiiMtfffmah, such os Zeisa Tessars and the 
Cooke and Aldis len'w cau only be used as a whole and lh« 
component* cannot be used separately as Single lenses. T„ 

,11 olL.r the, are p„,l i„ n, ,ep,„U„ i„^ 

as a general rule are somewhat less expen ne, ° 

one or bolt of 


Ire, „i lb, fa,i i.,„ „..p,ct.reij “r, toTi.r,i'„‘°-s^ 





Mnglo Kiis uitli u longer focnl length tlnn tlio coinpltli' Ions. 
Tlioso single len'os nro in ramj likowiso nnn'tigmalic, 

but tlioy liiMi to Ic Tfilli n soniowliftt siii'illcf npciliiio 
“(so. p il) Most of tho present «U) nnssligunts nro sep-u 
rtble, they maj bo suklivi.lc.1 into g^nmetnetd when tlio 
front nin\ Wck combinations hrto tin Muir, or pmcticill)- 
tho s.irae, focil length, wuh iw (Jocr* Digor, Iltwfi Homo 
tantvw, an.l VoigtlMwhr Colluient'. a<«l non when 

tin nj H a .hsliiicl difltnnce botwex ii tlm foL vl lengths of tho 
trout mil Isuk i-oinUnatioiis n*. «« tho Ibvk Jsostigmm, 
Dillmo^ii htigiiiatiL, \\al“oii lloh»tigiin(, (’•ocr/ I’nntiir, 
and fJei'S I'rol ii Tho gn. il udiinUige of this farm is that 
it comlnics tliioo Knsti hi oiio— ir, the compleU lins, tin 
front combmalioit, tho IkicL comliin ilioii, nil of diffi ii nt fotil 
length' Tlioy lire, tlimfore, redly cconoimcnl nllhoiigh 
rilliji LtpcnMio, and thej giie the )>hC"U'griiplii.r n wiiit 
whit wile choice of iwinl of \iow or angle of pioluie 
M’hat aiv known lu “S»U umligmats,” “loniTrtihlo 
aiiwlignnU," or “coiwortiblo protirs’ iiro singlo wnitultd 
unostigmitic lenses, which can bo ti'oil with niodcinlel) li>go 
spottiirct, (u single IcnhiS, but, when combincl in Miihiblo 
p.iirs, form doiiblots which cm l>o ii'csl with intieli hrgei 
iipoituix's, and, 'ilthoiigh not strictl} s^moicliinl, haio in 
practice nlciost nil tlio ndvnntngcs of tho aphnats or syni 
mctunil lenses, in addition to being niustigmatic. If n 
pholognpbor lias four itiicb lonisaof dinuciit focal Icnglhs, 
he not only has four sniglo Iciisos, any one of wliith can ho 
used icpvvwtcly but ho can coinbmo them to ns to pmhico wx 
difTci'ent doubkts, tliusgmng hiiu n Uilloryof ten Ioiischiii nil 

\ll unasltjmnUy ns already hlaltsl,gno frliaru doluution on n 
Hat iielil oici tJienhuloof tho JUingP, piovjdcd that tho object 
lies in ono piano, blit it di0oiint puts of tho object Ito lu 
different planes, ns in 'twet views, ardiitoctiuiil interiors, and 
1 indscapes, they require to t>o stopped down somowliat in ordei 
that tho objects in diffoieDt pianos may nil be sharply defined 
bmee, however, tho marginal parts of tho ima<To are so well 
dotineel, cotisidorally Us» stopping down isnocesKiiy than with 
lenses of tho oldei types 

Anastigmats should bo treated with gKvtcaie Not oulv 
arc they valinblo, Wt bOtne ot tho gU^ „h,ch has lo bo 
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used IS soft and easily scratidted ^ey should he protected 
from gnt and dust, and should they require cleaning every 
precaution must be taken to avoid scratches. 

ilany ana-stisrmata 'how minute bubbles m the 
these are unavoidable, and do not mterfet« with the excellent 
performance of the lense* 

So much progrfe^ has been made lo lens con*truction that 
good aaastigmats can now be bought for little more than 
moderately good TecUbnear» coet a few veare ago 

Portrait Ltiistt are rectilinear leusa, of special construction 
which are not usually aplnnatic, but may be anasfigmafie, 
though many of them are not. Tliey are de^gneil t* give 
when U'cd with a very large aperture, a bnlhant image, very 
sharply defined over a limited area, of an object Ijing approxi 
malely in on« pUne They are of little use for anything but 
their special purpore of taking portraits, but they ^vn lo 
employed far enUrgmg and also as the front len'>es of optical 
lantema. Some of the anastigmatic lemies have such largo 
apertures that they can be used as portrait lenses ns well a» 
for general purposes. There is al-o a Stigmatio Portrait Lens 
which gives good definition over a wider angle than the 
ordinary portrait lenses, and therefore u eepecially valuable 
for u«« in short «tudnM or for portraitore in ordinary rooms. 

Tdtphoto^rapfiK Lense»—-la order to obtain a fairly tvrge 
image of a very distaut obj<wt noticr onlinary conditions, a 
very long focus lens mu't be used, nn 1 consequently a very 
long extension of cametn, vHneb is always inconvenient and 
often imiracticnblo The te?ej>botographic objectives, devpsed 
in lependently by D tllmiyer ami by Jliethe, are designed to 
g^t oicr thisdifliculty by giving a Urt.e image witha moJerats 
eitennon of camera bellows They consist of a ne'^tive or 
diver.'ins lens, ..hicli is plscl bshinil the onliiisry lens, nnd 
jisSniSfs the iBsse fonerf I, ,t TIi, degne ef mnmif, cation 
derenii on ‘he local length of the negaUie lone iti distance 
rratn tie po« ... Iin. ,„J n, „ 

Ul ons, niid the tn-e Utter Di.em.,. i.. „n be n.beded se 

U dl"^ *" P-'tfnnlan. ietcrence 

.henld be made to TdtpioLjnpi,, by Tnieel 

ly T la Dsllmejer Th»„ J 
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photogmplis of iLstfint object‘d such as mount-im sunimits, 
which could not Iw secured without their aid, and they are 
e pea illy v-iliinble when dealing with architectural detail, 
■'with living hmis anti other animals m ihoir natural sur 
roundings, and a varietj of other subjects When used 
for long dUiHtico objects it is of com-se essential that the 
atmosphere should bo very clear and the lighting satis 
factory The presence of even n very slight haze necessitates 
the use of a chromatic plate and a moderately deep } ellow screen 
A defect that may be root with in all clasaoa of lenses ^ the 
fiaiespot Tills is a circular patch of light in the centra of 
the ,3iiiage, produemg m the pbotcgraphic negative a coire 
spondmg patch of abnormal opacity, the usual cause is nn 
improper position of the stop, and a lens showing this defect 
should be at once returned to the maker A Jtare spot is 
rart^y met with in an ordinary lectibncar lens. Cut is dmost 
alwuj *3 recognisable if an attempt is made Co use a small &top 
with a portrait Ions 

M hen selecting a lens for tho purpose of photographing a 
particidar subject, we have to keep in mind the sue of the 
image that will be foimed, and also the quantity of subject, 
so to spaak, that will be sharply defined on the plate that 
we ai« going to use The quantity of subject included in 
a given plate is generally spokeu of as the angle 0/ view, 
and lenses, are often called xcnd«-ang}e lenses and narrow 
angle lenses. These terms are purely relative, and are very 
commonly misused and mu>unden>tood 

The fft^e 0/ the xmage and of its parte, as ah-eady stated, 
depends only on tho focal length of tho lens and the distance 
of the object from the lens. 


Tor a gnen focal length the angle of new depenils partly 
on tho form of the lens and partly on tho diametev of the 
stop used As a rule »t is relatively greater with lenses of 
short focus than with those of long focus ^Ylth a large 
aperture tho imago is sharply dcfineil at the centre, but the 
dentuUon falls oS continuously towards the ed-’es* bv irradn 
aUy decreasing the openii^ of the stop a greater and 
gieater amount of the subject is sharply defined— »e the 


• IVith Bcastigmatic leases theandc ot 
dent of the Btoi 


\iew is pTactioally inaepen 
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smaller Ibe stop the 
wider the angle of vje^ 
with any particnlir 
ktstv Tlxete ^is bow 
tier, v\lw.ays a masi 
mim hbit, Jeter 
iuin«l bj the form ol 
the leiia. 

Sopjioffi we baxo a 
}t.nK of a gneii foeil 
length and with “ 
gixeu aj«rtnrc(f^i bB) 
capnlle of gi'iig a 
sbirpl> defiDeit ma.o 
<r«r tJ 0 irea CC, anl 
therefore mclw bpg a 
qnaDtil^ of subject ec 
Ij icsortina a smaller 
*!op wo aia^ get a 
sb irplj de&ncd image 
o\^r ItL anl ll cirfon. 
iiicluAuxg a greater 
qnantit> of si Ijcct hh 
\ hih>t i stiU smaller 
slop vail gi\o MS do 
fiiutiou over |J aul 
iodide a (luutity of 
vvbjccl «n It is 
d ar that tJ o angle 
of view cot tiQunlly 
incroasis. Similar 
kJfrcts can ho pro* 
d icttl ly altering llo 
fon in! c mlrucli u 
of lie Uiis without 
aVlmng tho niarttiro 
of tl 0 stoj , 

U itli a Jens of a 
given focal length it 
U obvious tkal Iho 
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lens In <!ap^Uo of 
covering one of tlio 
8126 AA, we shall not 
utilire the full power 
of our lens, and wo 
shall only include the 
same angle of new 
as W3 did when the 
lens ^va^ not capable 
of covering more than 
CC It la onl) when 
we 11% a plate c ip ihle 
of rec.emng the whole 
of the imago A 1 that 
our lens hecomea 
reall} a wide angle 
lens In other words, 
one and tlio same lens 
may ho a narrow 
angle lens if used mth 
a small piste, and 
a mdo an^lo lens if 
used a ith a Isrgo 
plate 

ith a p irticular 
sizo of plitc tho angle 
of view depends on 
tho focal length of the 
lens and is wider tho 
shorter tho focal 
length, provided nl 
ways that tho lens is 
^ c ip ihlo of covering 
tho whole of tho plate 
This Ls illustrated in 
fig 1 '^ , L, Lh and L* 
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incroa^cs as the focil length decit<ii«', but it U obnoni 
tluit tlie eltmcnsiotui of tlio i><'inmto longw vnll Jecrc^e at^ 
tho Mmo time t 

If onl^ one lens can l>o purcLiscit it sLoul 1 lo of tl e mp a 
rcctilinwir tjpo, ftD<l fhouid h-im wl focnl length not lew than 
tho length of the ehiponal of tlie f4at<j , tluit us net le«s 
than 5 inches for ^ 1 late, 7j inches for » ^ plite, 10 inches 
for n whole-pKle It w, however, b great mh'antage to I aic 
seieml len«ea of tlifferci t focal lengths. A short focus recti 
linear lens of good covering power m inlypensablo if moch 
architectural work is to ho done. i 

Lenses shoul 1 bo ii«ed with considerable cani, they shoul 1 !« 
kept m a dr} pUcB in hags of cbamco.^ leather, and should lie 
dusted from time to time with a camels hair hnuli, each of tho 
eomponeuU of a doublet being unscrewed from the Uirr^l for 
this purpose If necessary, tbev may bo tvaped witb a wash 
leather shghtly wetted with methylate*! spint, but it mtt>t be 
perfectly free from gnt. 


OUAITER rn 

rzirf^ 

T he sensitive matenal most common)} luod u a dry thin 
film of an emulsion of alrcr bromide with gelatine, 
spread aaevenlyas passible on a sheet of glass. A tran.sp.irent 
flexible film of celluloid, insoluble gelatine etc., m-ay be u>ed 
m place of gkaas as a fiuj 7 >orl for the sensitiae matenal, and 
the thfhc ilties in the wny of nnakiog a perfect transp.arent film 
have now been largely overcome Tlie solstitution of a 
flexible film for glass does not involve my very marked 
diflerencca m the mode of mauipulation 

The sensitiveness and fineness of grain of the emulsion vanes 
greatly, depends on the mannev m which the emuLion has 
been made 

The Ilford plates for nt^Uiws are made in the followin'' 
•varieties •wionin^ 

LakI) .uffioenil, ' 

l!r,prm LaUt) dooU, u., ,t, Onl,mr,j 
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reqxiira only short exposures, oven when the conditions are not 
tho best possible, and therefor© suitable for use in hand 
cameras Adapted also for goneral studio work 
Sj>eetal''Iiapid {Red Label), recimung onl> about ono quarter 
the cxposui-o necessary for the Ordtnart/ plates. Intendeil 
for instantaneous work gencrallj 

^entth {Chocolate and WhxU Znief), require about one eighth 
tho e'vposuro that would bo noedid with tho Ordtnari/ plates, 
and aro specially prepared for portrait work in the studio 
Tliej combine great speed with CTCoptional latitude in exposure 
Moji»rch {Purple and Gold Label), requiring about ono 
fifteenth the exposure of the Ordinary plates These me 
adapted for all work in which extreme speed is wanted 

Jersalile (Grey, Red, IVhiU Label) are specially designed 
for amateur photographers Tliey are suitable for everj kind 
of subject and aro issued as llapid, Most Rapid, and Ortlio 
tho last being colour sensitive 

Kmy a Oion {Special Label) for all purposes Specially for 
amateuis 

JT Ray {Chocolate <aid Ruff Label) foi radiographic work of 
all kinds 

r Ray Screen {Grey and Blue Label) for radiographic work 
mtli intensifying screens 

Pfoceea {Blach and IVhxte Lahel), requiring about four times 
the expenuTO of the Ordinary plates hot the production of 
negatives for photo mechanical procosscs copying drawings and 
other hne subjects, and similar work 

Half lone {fVhite and Bed Label), requiring one and a half 
times the exposure of Ordinal^ plates, and intended for photo- 
mechanical work in half tone 


Ckrovwtic {Green and Wktte ZaM) and Fapid Ckromalio 
plates {Green Label) are colour sciisitivo plates, and ire 
described on p 175 

PaucAromrtlw i kites ^IcHow Red, lAack Label) aie unique 
colour sensitive plates of groat speed, particularly adapted for 
^ three colour work (See pp 175andl7C) 

Uford F,l,nsJEmpre„ and A M,j) correspond 

Wlj mth the SOTO brands ot plates, but the enmtaon ,, 
supported on celluloid instead of glas 

The plates are packed in fonts, each pan- being face to face 
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nnd separated bj Btnps of ctinl along tbf ir long e«lg^ E^c 
bos, tscept tLe large eiie*% eontiins one dozen plate^ 
The platert will remain poo>l for ft long time, promd 
the^ are not espooJ to light, and are kept drj nnii ni a 
atmosphere, thev must on noaecount bo kept in a damp plae» 
nor on high Fhchca m ft room whew gas u burnt, imr “”3 
other position wliero they enn come into contact with prcMUct- 
of combu.-tion or any other ga-ocs escept pwni air 
Tlie bosei of plates mir^t bo ©iiencd onl) in the developi^ 
rtxim, in a feeble orange or red light, and the plates ®iist w 
haiulisd mtb great cate. In onkr to fill the plate-hoMei^i 
or dark fh les, the latter aro opened and the inside ctrefnl^ 
dusted with a perfectly clean, broad, flat camel s-hair bnisn 
The plates n,ro then taken out of the berf and out of theu 
p&iking (they aro packe*! film to film), special care beins 
taken to hold them by (he ct1g« only and to kesp the 
fingers from contact with the sensslire surfacfe- The Bftnn 
factaren use eiery prwiuUon to pack the pHtes wjtbool 
dust, but ID onlor to mako certain, the plitce Is^ybe held 
lertically and the lower edge tapped gcDtl> ‘igaiait the edge 
of the table, so as to di-toilgo any particles that are adhering 
to &e surlaco o\ the him They nre put into the holden 
with the Mn. itiro surface (easily reco^i*ed by rta dul 
appeannee) towanU the eholter^— va, Jownwnids as thi 
daik slide lies opeu on the tabic. The partition w then fiiec 
in its place and the slide closed During this operation tL< 
plate should be expoted as hlUe as p««ible, even to the light 
from the developing lamp 

5t~« d/ Platti — Englih photogiftphic pi ites are cut to eer 
tain reeoguircd conventional sues, tbeir names, and dimension: 
m inches, being as follows — lantern Eire, 31 X 3 j quarter 
plate, 41 X JJ five by four 5x4 half plate, 64 X 4| 
seven and a lialf by file, 7| x 5 whole-plate, 84 x 64 am 
Urgersizes, such as 10 X 8, 12 x 10, and 15 x 12, which art 
named according to their dimensioBS— e.y , fifteen by twelve 

■pie larger the plate, the greater the weight of the apnaratu; 

S “T."? f 1 E""" «■« esi»nB.,“ot onlj 

m the outfit, but also in material Half plate b the 8malle^f 
I'i^ \ picture large enongh to l>e framed by itself, 

but with DKxiern faciLties for making enlargements there is iic 
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new! for tLo beginner to uso n Iftigcr su'o tlnn qiiarler-phte 
Wbon ftbnnA cainora tboqttMler pUtc;*,®" tbe whole, 

tlio moNt convenient sue Ihelinlf pUtoguo'. \ lerj good ratio 
of Wn^k to hie-viUh, and w imtable for ull claasrs of subjects , 
74x5 IS, Uowov er, somew hat better when mnch landscape w ork 
IS done, and la especiallj gooil for maimc and cloud subject^ 
Wliateier ejre of plato is selectcl,it is useful to lemember that 
the dark all lea can bo iittoil with earners capiblo of liolling 
nnj of the sioallor sizos, for oiimplo, quutcr plates oi lantern 
plates can be used in a Lalf*plate cameia. 


CnAPTEll IV 
THE PICTUllh ^ 

O NE photographer will be salisfitd if he niei-ely makes 
waccmfit© itpre-entations of tho objects before liim , 
another mil desire to make the represewtation as pleasing ns 
possible by introduang as much of the piclonul eltment as the 
circuntetancaa vnll peroiit, a thinl will regard the pictorial 
element as the most import int factor, and will select onij eiich 
subjects as lend tbctnsolTcs to picton tl treatment 

Photograph) is undoubtedl) of tho greatest Rervico and 
value as a means of making accurate representations of land 
scapes, architecture, animals, flower^, etc , quite apart from 
any pictorial considerations , but ic is obviously de^u iblo that 
the representation, wlnlst accurate, should bo ns pie isin" as 
po'ssible In order to secure tins end, and i>till more wlien the 
pictoiial quality is» the fiirt consideration, the photogiapher must 

have some knowledge of the principles of picture malan" the 

principles of artistic >olection, composition, and arraogement of 
light and sbadt*^ — that are found, on oTiminution, to iindeilie the 
construction of the vast majont) of tb<K>e pictures, the excellence 
of which IS established bj a consensus of opinion on the part 
of those qualUied to judge A knowleilge of the principles of 
artistic constrnction wiM no mem make a man an artist than a 
knowledge of grammar will make him an elegant writei but no 
writer, if ha wishes to be rcid can neglect the established con 
stnictioaof the hnguagetb.it he uses, and no picture maker can 
afford to neglect the artistic principles that hai® been i 

and adopted by tiie gi eate#t amongst his predecessors 


"t TUf iLiont) viM’iL tn vnoTvomni^ 

K\fiy nidlio.! of prapl icnrt w lotimJ 
wrvili ir to itsolf, «in I nuhpvt* quito (HiitnLle to ono mctlioil ft 
l«\aj proj nfttc to wwtUer A plwtc^rapli vrofe^inp to reprc# 
licnt nn inci 1 nt tlint took pLifO l*foro 
^c^lto«l M nn ftiiflciironi^tn aiiti a , at '! hU fehomft are i 

Art Tlio mow wicwl of ll»o IkUtnan cmottoiui, ftich ft* tlr^P 
gnof, tnnj fitly l>o portmjoil lytlso p.iiijtcr, *ho inftkcfi irr« 
ti>-o of 111* iiimgKintion.liut tliry Ar«<AttMJothft J ropt’r “ 
pUotogmpltj Wo tulier fc<>l lliftt tlio ititni'ioiiof tJioramrrft 
wins in Mry Iml to-sto, or wo kiow tint tlio pl.oU’gr»r'* 
niirtl) A tniiocnpt of a more or li-w Biic«->rf-ful j lece Of 
(imlticUng , Aiul P\cu in the liUei ft e ore umiLIo toovoi 
fct-ling tU it the kmIijccV and tlie motliol are init»tn,ruomt 
A picliiro to Ik) good miiftt Imo unity, it niti-.t Jia'o on» 
prWipil olutict or iJeo— one OKrft/’, on it w termol— ftn I 
only It II uni I'O oo coo'lnicic<l aiuI ai mngwl ao to l;nij|r 
tins wot}/ in tlio elcort^t «n I most cnij LaIic tnonner po»ii'l*> 
BO tbftt tlio lx lifll lor M not kft in d->iibt oa to ivli^ tho I ictui^ 
WAX Riftclo. Tiio Aim of tUo Armngrinont bIioiiIJ ho to on 
pbftUBO the pnticipJil object nml to BulorJinate the others s® 
that, whtlit giving iLo variety that is 0<>j?nliAl to a pleoflOff 
•jntVvwe, vWy io wA du<\rarV ttioatlCTiVion^iy 
• pioniinence with what fthouH l>o tbe pnociixil object This 
ernphasiB and eubonUnAtion is sccuroil by proiwr nmvngonient 
of lines and foncs, of light and aliade 

KzaminattOD eliows that objects acquire a certain degree of 
prominence merely from the pwjlion that they occ ipy in a 
pictare The weakest positioo la tbe centre of the pictnie, 
nud the strong points are those the distances of which, from 
opposite eides of the picture are in a Eimple ratio such as 1 to 
2, or 2 to 3 If we imagine the picture to be intersected bj 
lines as in iig 20, an object placed along one of the lines, a, 
B», cc, or DD will attract a certain amount of attention merely 
by virtue of its position The strongest points of nil are thosi 
where two of the lines lotersect, and the middle points Id) of th( 
rectangles into which the picture is regarded as broken up bk 
strong points of n secondary order with the esception of the 

of 

This pnnaple of position hke all the other principles is 
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uub vu uo ndhere*! to, but Will be foun 1 to bo a %ery 

great help to satisfactory composition It is a gooil phn to 

mle penal hnea acros*. the ground glass of tho camera m the 

manner jhown in 

tho diagram Hie 

horizon of the pic 

ture should very 

rarely run neiw! ^ 

the mid lie, but 
sliould be about 
one Jjiiril from 

the bottom, or ^ 

one third from the 

top the pnncipal 

object ehoulj run 

alongi^r over one 

of the lines aa, 

R8, CO, or DU and as a rule sboull cross one of tl o ii tersee 
tiona of tie vertical lines with the hmiioMal tie exact 
position of the piincipnt object as well as that of the 1 oitron, 
being determined bj consider itions of balance 

In order to secure lanetj the picture must not be sjm 
metrical either in 
composition or light 
and shade about a 
mi Idle line whether 
1 onzontal or verti 
cal and to this 
end and al o with 
a new to prevent 
distraction of the 
attention, no pro 
minent objects 
should occupy simi 
lar positions on 
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picture For example if a prominent objecrieVSn/ £ 
intersection of nn inth bb another 
not he about the intersection of co Silh bb 
»nl,c .U,.h (fig 2.) .k, 
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or left, or in front of tfie camera to Ute riglit or left The 
inlue of slmclow in a pictuie is very great, and beautiful effects 
fire obtained with the sun somen It it in front, but care must 
be taken to prevent the sun's nj» from shining directly into 
the lens, by using a shade or by placing tlio camera, if possible, 
in the shadow of some object When tlio sun is behind the 
camera, greater relief is obtametl by talcing the new fiom the 
shadow side, as indicated in fig 24, and this course is especially 
to be recommended in dealing with architectural subjects 
Whilst securing variety, great care must be taken not to 
lose httlance, an indispensable qiiabty in a picture Strong 
lines Tunning in one direction must bo bvlvnced bj strong 
bnes in an opposite direction , diagonal lines must be balanced 
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by vertical or horizontal lines, or by (bagonal bnes m the 
opposite direction , masses of bgbt and shade m one part of 
the picture must be balanced by masses of light and shade in 
the other parts Want of balance gives a sense of insecuntj, 
and the impre^ion that the pcture is lalhng to pieces This 
effect can be utilized when it is wished to lepreseat dangerous 
crags and the like, but in other cases absence of balance 13 
fatal to the success of the picture Balance in some cases 
depends on the position of the principal objects , in the case of 
a large building, tower, etc , an impoitant factor m the balance 
IS the fact that more of the picture is in front of the building 
than behind it (fag 25), and this pnnciple should, as a rule 
bo carefully observed. 

Exammation of a number of satisfactory pictures will show 
that in almost every case they are built up of wedge shaped 
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masses, the points of the -wedges being supported by wetlges 
running in the other direction, or by vertical masses hen 
the principal wedge coincide roughly with the diagonal ef 
the picture we have what is known as diagonal composition 
(fig 22) M here 
the wedge form 
becomes very 
pronouDcetl ns it 
frequentlj does 
when photographing 
n river a^d its 
banks, the proper 
support of the apex 
of the wedge 
requires careful 
attention (Hgt 2C) 
Brtadih is also 
essential to gooil 
pictori.ll effect it miy best be define I by saving that it is 
the opposite of spottiness A picture his breadth when the 
different parts form one harmonious whole, each part being 
dependent upon the others, all 6ub-er\ient to the principal 
object and aU help 
mg to emphasize 
the moUJ of the 
picture Breadth is 
wanting if the 
different parts of 
the picture fail to 
hang togethei and 
each part seems in 
dependent of the 
rest The point of 
view should he so 
chosen that thehnes 

run in bro.vd sweeps ^ 

an I the various objects are arranged m a few groups broadly 
defned, but not detacl e>l and independent. Attention to tl e 
lighting IS qmto as important as eare in the arrangement of 
forms nothing destroys breadth more completely than tl o 







mi 
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ncjxtttruig of high h^ht-» nil o\er llio iMctiiro As n rule tlioro 
shouU I'o compmtnplj hllla iHph hghl, nntl tlio grc-itcr pnrt 
of the picture slieuIJ consist of hnff tones anti elm Io« M lien 
scattere;! lighting cannot bo ft\oiJ«l It is n gnnt lit Ip to place 
ftTOOng Iht litUts, at wuio strong i»oint in tho picture, an object 
which bnngs into juTtaj>i>.ition tho highest light utul tho 
Jeci*«.t kUatlow m tho \ ictiir© for etamnle, a chil I in a 1 1 icL 
tlre:« with n white pumforo Tins will gcnorilly pull tho 
whole eoraivisition into harmony in a J|iiito wonderful w \) 
A i-imihr oflect W obtamci) placing a ilirL oljfct in front 
of a bright bitVgromii a lUrk bmt on n pitch of 

strongly lightwl water) or a bright objitt ngain<t a (Uih 
bickgroiind {e<f, a girl m a white dnss ajain>t a blach 
roch or a tlark mass of he«lgo or tiaH-s) 

In dealing with fi^iirca l»o rcry cartful to aioul sjsitline'W or 
hnr-)jrws?3 in th« lighting The po-o of Hit figure or tigurw 



should he tuch tint the lines of the litnl« not onli balance 
ntoongst them'ehe« bnt are also m liarniony with the lines of 
the background and accessories When dealing with moro than 
one figure, Bymmetrical arrangement ( ‘ heads m a row and 
the like) must be avoided threo head-* for instance, should 
bo arranged in an irrogulii pyramid, and not in a regular 
pyramid or in a stiaigbt Ime (fig 27) Satiafactorj com 
positions ui which figuies play a principal pait will almost 
• alwaj s lie found to be made np of a series of pyramids, one 
sappartuig the other, these pyrtmids ehouid be irregular m. 
form and care must be given to tho pi open balmcmo of the 
(.•ouij'osition Groups with a lir^e miuiber of li^ui-es shonll 
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never be ‘sjTnmetnc^l nltout tbe tnnbilo , tl e fignre^ shoiilJ not 
be plueil Id stronglj uarLeil I onzontti bne^ and «n effort 
mn t be made to secnio as. mucb Tanetv as pcts-ibW, botb i» 
tbe grouping and m the attitudes of the ligurcs. , 

Kemember alwnjs that the statementa made in this chapter 
are not rules to be slavishlj followed, Ihej'nresimpljenuncia 
tions of some of the more nnportnnt pnnctples of construction 
that are found to underbe the atrangement of pictures that 
every one regards as salisfartorr A true artist is not a slave 
to the«e principles, but i., macter of them, and utdires them 
for tlia more «Ati fictorj rralisation of hi» own ideas. ^PeiJ 
carefully ‘ Piclonal Effect in PhotographT," and “ Picture- 
hLiking bv Photography " ly U P Pohmson, ‘ Sketching 
from itatuie, lyTn<ftrnni Elb. and Burnet s ‘ E^ys. on Art 
Esamine systematiealK the construction of every picture that 
pleases you, and apply tbesatne treatesent to all natural ^ews 
that excite your admiration riitnk for your«elf, and en 
dearoup to pat your own thoughts anU feelings into jour 
pictures. 


CHAPTER V 
I\ TUei/tLD 

H AMNC acquired from the study of good pmutiugs, 
drawing* an! photogrsihs, <ome acquaintance with 
the principle* of picture-making we are ready to go into tl e 
field with our apparatus (tie dtrk *JiiJes being filled with 
plates) ill ordei to put the^^e pnncij les into pnictice 
Take ciro that you leave noesicntial part of your apparatus 
at bon e the tnpisl beail and screw for uj*tince are not at 
all unbkely to l>e forgotten It is a gooil pi m to have a li t 
on tl 6 iD«i le of the lid of the camera ca*o and to make sure 
before starting out It at every article in iLe list v in it* nrOTwr 
place in the case 

After selecting an olject or view which at first should lie of 
a simple character, with brand masse* of light an I shade, we 
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the tApe m the taaimer dcocnboi], » that the hands point to 
the extremities of the that jtiu wish to secure aud the 

position of the second hand along the taj>e eill tell yo i whiclj 
lens to ni,e If jon hive only one len^, an I wish to fin I at 
what distance to pHe« your c-iinera in ordu to include a 
particular subject, hold the proper length of tape out m front 
of you, and adi anee or retire until the new is just included 
hetneen jour hands, and set up your cimere at tliat distance 
Having got the di&laiice, with ll e camera levelled and tl e 
image focused on the ground gLoss examine the imsgo caro- 
fullj m order to see whether the different objects occupy 
smtal 1e jv^il ions on U e screen. If the pnonpal object is too 
much to one wle or the other, lor^n 
the haseboanl screw, and rofiite the 
camera until a good position u oh 
tamed Tberompo'itjon, balance, and | 
general appearance of a picture can I 
often be greatly altered hr iDovingl 
the Inpod ft few feet to the right ! 
or left. If there is too little fore 
ground lower the leus if there i' 
too tnucli foreground r«ii«e the len*. 
ohonld the result ho still tict.aatia> 
factory, move the tnpod legs so aa f 
Pjg to rai.>e or lower the camera. If, 

when the lens is raised to the hi„he^ 
point that the camera front wiU allow, there is still loo much 
foreground — which will frequently happen in the case of 
architectural views at clone quarters — the camera must be 
tilted backeards, taking care however, Uwt the ba^e of the 
focunng screen remains level Thistiltmg introduces a serious 
distortion, and parallel vertical lines are no longer parallel ou 
the screen butconvergetowardsthetopof the picture (fig ”9) 

In a purely landscape subject this distortion might not be 
recognized but an arcbitectnral subject would be completely 
spoiled. The remedy hes in the use of the swing back, which 
should be swung out from the bottom ontil the plate is brought 
back to a vertical position, the camera and lens remaining 
tiltoL This rule should always be remembered nuiUer 
liow much the camera may be tilted, tfe laee of the jilate muet 
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aliislija he uii I the aidta 

of the iUnte t-erlicol • Ol*» loiiilj , 
,if jou nro Plnndmg on nn clevn 
tion, an 1 it h n<?c<^s.ir) to tilt 
tlio rtmcra downwanL’i, tlio 
fining back mutt bo sniing out 
from tlie top Tho nltcnition 
of tbe 61% iiig b ick M ill throw tho 
picturv out of fociM, and tho 
ficroon mint bo moroil ncmr to 
tho Ions , it i\iU nl-o bo found 
that, when tho swing back Is 
tussl, a pnnllor stop will bo rc- 
qiurcil to get tlio whoto of tlio 
imago filnrjly defined There is 
Another um? of tho fitringUick 
that u eomctimcs of groat Tnlue 
in iiifitantanoous work, fiinoo it 
enables near and disbint objects 
that are in <li(Teront planes of 
tl 0 picture to to Arougfit into 
fociiA together, eien when the 
lens IS ii«o<l with a large apci 
tore Take, for instance, a hca 
view with breakingwniea in tho 
foreground, shipping in the 
Quddlo distance and douls m 
the distance Tbe image of the 
clouds will bo ne irest tho lens, 
the imago of tho shipping farthei 
away, and tho image of the waves 
stiU fartherawaj (hg 3 U) Now 
(tho image beiug iiiTeitol) tbe 
first will full on the bottom of 
the phvto, the second on the 
middle, and the third on the top , 
so that, by keeping tho camera 
horizontal and swinging tbe back 



• A gmall plumb or a tpvrit level ehonll ho attached pcrtQanenUy to 
the swing back ^ 
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(fig 30), vre wn pet them nil sufficiently well define*!. en with 
n compnrftti\-ely Urge Aperture The tilt of the Imck cnu'S 
a certiin amount of dL-<tortion, Init tht5 is usmlly not rwg, 
nixahle -with such subjects as instantaneous exposiires. A 
homontAl swung u useful, in a t>UDi!ar way, for getting the 
near «il0 and the far side of a street tn focus together 

After the positions of the cimem, swing hack, etc, hire 
been adjusted, the Cnil focusing Qiii«t bo done Tou will find 
that you cannot get dn>tint objecU in focii? at the same time 
as those close to the cjimen, nor, mih a wide aperture, tho 
edges of the picture sharply defined as well as the «ntre, 
unless your lens u. auastigmatic Adopt tho following 
method — Focus, in the fiixt place, upon the principal object, 
and then try the cfTecl of smaller and sinaDer stops (if you 
arc u«mg an ir« Uutphragm, slowly rotate the nug so that the 
aperture gradually cloiOb) until all the resamisg parts of the 
picture ace sufiiciently well defined to nroul any bldrnng or 
fuzziness £xcev<irely small stops dcr.tToy the roundness and 
atmosphere of the picture, besides necesMtatisg longer ex 
posnres, but if enlirgemeuts or laotem stidm are to be made 
from the negatire, a «top must be used suffiaently small to gire 
good defisstvon IhronghoMt the ywctvue. Architecturai suhietU, 

4 especially with elaborate detail, usually require smaller stops 
than land-rfiapes, unless the detail hes, pretty much m one plane. • 

The foeuiing being satufaclory.put on tho lens cop or close 
the shutter, turn back the focusing screen and insert the dark 
slide (taking care to aroid say displacement of the camera), 
fasten it m its place by means of the catch, and, mth the hand 
underneath the focusing cloth, which should coier the back of 
the camera drsne out the shde shutter ^ ait until any tree', 
etc are still, and thehghtandshadeare sattaf ictorr, and make 
the «posjire 

The proper time of exposure is alirays difficult to estimate 
and depends upon a number of con htions — namely, tbe sensi 
tiTcuess of the plate, tbe character of the lens, the aperture of 
the stop, tbe nature of the subject, the tune of year, tbe time 
of day, tbe condition, of the afnasphere, the presence or absence 
of clouds. 

LecLses vary greatly in tlm amount of light that they absorb 
and cut off, tlie absorption d^ieniling on the colour of tbe glass 
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and its thickness Lenses showing any trice of jellowiiess 
when placed on a sheet of white paper should he rejected, 
Unless orthochromatic plates are always used 

The q«iantity of light transmitted by a stop depends on the 
trr<'ci of its aperture, and the best method of defining the efljcicocy 
of a particular stop la to express the relation of the diameter 
of the aperture to the focal length of the particular lens , for 
example, yyS and^/lG mean that the diameter of the stop is, in 
the firet case, one eighth, and, in the second case, one sixteenth 
of the focal length of the lens The groat advantage of this 
plan s#, that all stops «pre<sejl by the same number in this 
system transmit equal amounts of light for equal areas of 
images, and therefore (neglecting any slight chfTerences arising 
fi om the thickness of the lenses) necessitate equal exposures It 
does not matter whether the focal length of the lens is six, ten, 
or fourteen inches if the diameter of the stop used is one six 
teenth of the focal length (a e , f/lG), the exposure will be the 
sane in all three cases The numlwr //* is the vntensiti/ ratio 
of the stop ^ith one and the same lens the quantity” of light 
transmitted by the different stopa is proportional to the squares 
of the diameters of their opertnreo, and, consequently, the ex ' 
posures required are proportional to the squares of the denomi 
nators of the intensity ratios For example, take the ease of//8 
and//16 8 X 8 * 64 and 1C x 10 »» 256 , now 25G is four times 
84, and therefore with a slop//10, w© require four times the 
exposure that is necessary with a stop //8 In what is known 
as the Uniform Sj«tem,* the stops are denoted by numbers 
which indicate the relative exposures required The relation 
between the U S numbers and the intensity ratios is shown in 
the following table — 

n S Ko 1 2 4 8 16 S 3 64 128 256 

Intensity Ratio //4 //5 7 //V/U 4 //«6 //22 6 //32 //45 2 //(,* 

It Will be observed that the diameters of the stops are so 
aiTiinged that each stopnece sitatestwice the exivosuie required 
with the stop immediately above it It is easier to lecollect 
the relation between the two sets of numbers if you note that 

■ rroposed and a iopte i I y the Fhotograpbic Society of Great Britain 
and approved and adopt 1 bv tbe Pholc^ni hic Convention of the United 
Ring lorn The slope of all tl c best En^,! shand someof the Continental 
ro iVore iTC no % arranged accordii^ to this system 
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/71c w U 8 Na lC,«in<l//32 w U 8 Ko Cl Kvcrj one 
bujitig ft leM nhouU tftk« taro tliftt tho stopH ans arrangwi 
according to tliu Bcnc'<, and aro dtHtinclI/ mnrketl with tho 
intcu-nty ratio, or tho U 8 niiuil>cr, or, letter, witlr both • 
In practice, intensity ration aro moet frcv^iicntly ii«in! 

It LI a(lvL«Ahlo to DiaLo a pmctim of using only two, nr at 
nio^l three, Rtnjvi in general norV. or //ll for rapid ea 

n ure!«,y 71 G when there nro no rcty ^rcat ihfferrnces in tho 
ancca of tlio aanonaolpHrt’i from th^eiinerii, an ! /I^- when 
very near and >or) duitant objects arc incltided in the now 
For general landscipe work, and for anhitectiirc, ^4^2 Slight 
alcnoHt alwajH bo ilw with ordinary roctiliiicani and y/lC with 
ana^igmnts , it u only when tho nmem H greatly tilted, 
and tho awing b.tck u ctnployoil to an nuuaual extent, thit 
a amaller atop will bo nec<*<raiy To get tho be^t atmo- 
anhenc efTi’Ot m Inti b*cApe, tho atop used ahould not be anAlIer 
than u necee^iUiry t'^ provent any denied fituiiicM, \Vhen, 
however, atonll negalivca are taken for tiio purpose of makiDg 
lantern alidoo or cnl irgemenU, it is acnrcily ever advisable to 
uvo a atop larger tLan^33, except with an istigmats. 

Subjects that are of an open character, an 1 have no maseon 
^of d(?ep ahndow near the ratncm, revjtiiro ahoit expotiures 
wl creas subjects willi tn'tsaeo of ahndo in tho foreground 
require long exposures Where a largo proportion of the 
subject IS under tree*, as in tlio t-vse of forest glides or 
wooded ravines, verj long exposures mij be requireil, because 
the greater part of tbo hglit baa been filtered through the 
green leaves OTorhead , anl this bolds good even though the 
camera itself is not under the trees. The colour of the objects 
aUo influences the tune of exposure , 1 yelJow atone budding 
recjiures longer exposure than one of white stone, and a red 
bnck building requires still longer Interiors of buildings 
always require longer exposures than ordinary outdoor sub 
jects, but they show such great difierGnces, according to the 
sue and position of the windows and the colour of the gloss, 
that the time required vanee from less than a minute to 
three or four hours, or evax more Subjects including a large 
proportion of sea and sky require, as a rule, very short 
exposures Tune of eipocure in the ca®o of portraits vines 
• As recommended by tbe Pbotograph c Convention 
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enomioii-.)^, nmJ •Ujm'diI-* on the eoinlitioiw of lightuig, nnil 
rI-o on tJio charndcr of tlio effect Jcsarwl. 

• The lipht w njc»«t ncti\-e, nnl tlio expoMiros rcqTiirol nre 
rfiorto'ljn June, nmt on n lin{,1it day tlio nctiMty of the 
light rrniaina prirticnlly tliOMmo U tnw n 9 nm nnd 3 pro,, 
nml it (ypially actuo >n Xlt) nni\ Jnl) from 10 nm to 
2pm In fpnng ami nutnmn longer cxpa»itn< nro rcqniml, 
an\ in nint«r tho liino inn-<t Ih. from tlire* to ten time** 
O'* long n*? in June, nccording to (he hour of the «Hj Tlio 
light H Icjiiit nctiNO in UcceniWr, ami the expewnns roquiroil 
lx>«im^*‘harter nnl *>horter na wo atiptonch June, and nfter* 
wnnJa become longer anllonger nntil tho ni'ixiiniiro la again 
reached in Decenil* r Tho light increa eo m hnghtneaa from 
earlj rooming to roid Kj, when it athims a maximnro, and 
then falla off npam imtil sunset, tho falling off being coiisider- 
ahly morn rapid in winter than m ammner In rerj airly 
rooming and towirl'i sua^et tho eiponinM nro nlwnye eom 
lirntuelj long e>>pociaUj if the light is at all j ellow 

^Vl1en the Min is sinning, and there nro whito clouiLi in tho 
aVy oppcwiio tho sun, the expoanres need d are shorter, other 
things being e<]iiil, than when tb© ekj w perfectly clou llesa 
A cloud actually in front of tho s m of coiir^ lengthens 
the noco>.snry exposure conM lerably, mil tho samo is true, 
in a smallir degroo, of light clouds tlmt do not completely 
oliscuro tho sun Run cleiro the atmo^phero of dust, etc., 
anil, other things Iwing «p«al, less oiposnro w rcquinxl after a 
shower 

It will be clear tbit tho cotirontion of coirect exposure 
requires con^ideniblo judgment and criiorioiice Tlie con 
ditions are neier constant, an! hen<xi nuTncricil tables though 
useful are only auroxiniato Help cm nl«o bo obtained fi-om 
actiTiometcra but it ehouH bo roroeud'ered that what they 
meisure is tho general nctnity of tl o light where the photo 
grapheris stiulmg mid poper allowimeo must bo made for 
the colour and rellccting |ower of different parts of tho 
subject Used judicionsly they give stiiclly comparative 
results with similar subjects an I often thij will tell us tlmt tho 
light isDiuch jelloivor and Je®iact»© than we should othenme 
have beUeved 

The photographer mustleamto rely upon his own judgment, 
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puilrtf fj tie nMttre of tlie fruOjrt't, with e-f'ociil rr^rd to 
the I «>ix>rtHin end thpth i f the ehidows , the n Jinrent t nj:ht 
ness of the tmafo on thogrotin I plaw, and the utae of jt-»* 
anl linio of da> , the clkanwHer of the lipht, especi.\’1j mth 
ns-pcct to th'i pTf^coof elond-*— even light one*— let ween the 
sun and tlie earth. Brightiws'* to the ere u* not new*sanl/ a 
nifnjnre of actintj on the photojmi Inc pLite, an-l, as already 
point<*l onl, any jeltonme^*— eaen tl f'n.jh slight — in the light, 
Jenpllnn* con.') leralh the limp of ejr]«wuro rejumaL Sufi 
ctent trp^iYf Amitl altrnyn hf gtr'n fur <1 irk }xirU ff t)' 
tti/gtei , the Lnghlly UluminatPil parts will tnhe care of J hem 
seliea, TJie eipo>>xire piten will alv> depon I on U>o cJuirarter 
of the re>«U rwinire-l Tpfj short eipofure mccease* the eon 
tmt, and long espamre ^ucea the contract. If, tlwreforc, 
30U consjler thit the oontrasts o* h^ht and rhade in tJe 
subject are too strong for pictorial effect, gice a longer ei 
poeure and mcp retvi. For example, a ne«e including white- 
tr*tshe>l cottages or otficr bnlliantlj li,.hfed objects trigetier 
with foliage, will n-qiure a comparatnely long eT]ia!<ure if 
harsh contrast* in the negaticc* are to l« acoideiL 

The nnmenrtl data follow mn. t be reginled as onlr 
appraxuoAte, and are inien'W simply as a help to the begioner 
I. ntil expenenco Im lieen gsinol, careful notP> sboul I be 
made m the case of every ex|*oure The stop uswi, the tune 
of expoBure given, the character of the light, the chancier 
of the sul jpct and character of the negative obtained 
should l« careful!} noted. 

EXro'-OPE IS JOVE timi toe '•DS nnixisc BETUEES 

9 AM ASP 3 rsi TDt STOP CsFD BEISG ^712. 

Sea arvd i to i second 

Of«n Lan l«apc no deep sbad'M's ut fore^nouixl J #cn>n<l. 

liDcl^capc, with heavy ihalows near the camij-i 2 Ib 4 t?ci.nJs 

l/oder Trees Cp u> 5 mm’-iea or more. 

InleHora ly mmoies to 4 boars, 

lortra tsasd Omvp$ oat ot doors S to 4 seevs is. 

With slop r7l6 the eaposarcs snll be only oncM^tiaTtcr as lon^ 

With stop//* the evpnsares will be oly oo“-«iiiccnth as loi g 

The ninnbers refer to Tlford Chdin-ary (yellow Libel) plates. 
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The 'econtl table oj>proxinuvtel^ , the numlrfr 

which tlio nbo\o exposures mn‘«t lo innltiplic<1, ncawhti" to 
tlR) time of ilaj nni! fimo of joar, and h duo to frofesoor 
J A ScoVt, ol DuliUn 



j... 

1 1 

« ). 

J2 

11 or 1 
to , 2ii 

, 1 

' * 1 

. 

1 

l 1 


a 1 ' 
8 4 • 

1 1 
U 1 



7 ' 


2( 

1 1 

C 

1 

1 . 

® 1 
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The Ilfcnd Erj^osurt Meter emlKxho? the abo\e data m the 
form of a circular elute rwlo for comemcntl^ calcnUting the 
expOburea required for various subjects miJcr difTerent cii'cum 
stances It w made of fl/aoHauim, or of oicf/ in h«eii htza nnd 
form that it can conveniently be came«l m the pocket, nnd it 
con«istn of tour discs two of svinch (the uppermost and tbe 
lowest) are fixed whilst tbo two others can be rotated about 
the central axi» The top due has foui marks, coi ^■e^pondlng 
to SIX of tbe brands of llfoid plitcs ustd for btudio or outdoor 
woik Ihe tecond disc has graduations printed in black repro 
eenting the weather rondilions an I printed in red, what are 
railed tlie date numbers, factoob which are proportional to tlie 
tune of jear and the hour of the day, and wlnth theiefore 
represent the average photogiaphic attivitj of tbe light at the 
time at which the exposure is being tuadt The ihi^d disc 
give® pnnteil in rcl, thevaiiou subj^-cts and printed in blue, 
the slop that w to l>e used. ThoybwiA disc piiiitel m bliio 
cames the times of exposure reqmrtd On the back of the 
bottom disc IS a t-iWe oontoimiig in a modified form the data 
given in tbe table above Ihi- talle gives the date numbers 
ulreadj refeirel to, winch lepie eut the average photographic 
activity of the light for each hour of the day duriD" each 
month of the year 
4 
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^hen using tho exposure laeter^ (1) the second dirf 
turawl nntD the weather condiiton at the tune i- opposite to 
the mnrk on the top dise «w*e«ponding to the kind of ph^o 
that IS being med , (2) the thud disc is then tarue<tuufil the 
subject IS oppceite the proper Aife iiumtcr on the second . 
(3) then opposite the JB* Xuinber the exposure required mth 
that stop ^-lU be {ound on the bottom dirf The advantage of 
Laving the F Numbers opposite the «xp<«ires i« that the <tOT> 
to suit the expomire can he ea>]l\ choson. lu using the caro 
miter, care m\i«t be taken when moving the second and third 
«li>C3 not to di-pLice Uie di c that is already in pa>i^on. 

It wDl be noticed that hUck, red, or Due colours, a» 
printed on tho disc#, are to be set opposite the same colours 
only That is to «nj, black to b*ack, blue to blue, *nJ ml 
to red- 

On Tortr — ^hen away from home special difScnlties an#* 
in connection mth the transport of new and exposed plntts 
emptying and refilling the dark alide% repacking the expo^l 
platee, ete. 

The dark slidee can, as a nJe, he replied, and the expend 
platee repacked at mglit in the bedroom A portable orange 
or ruby \aTBp an\l be Te<)tuied, and a tandle i» the safest 
lUuminant to pack mth other things If there is a fan h?ht 
orer the door, as frequently happens m hotels, take care that 
no light come» through it into the room from tho comdor 
Piffused Lght from the moon, or from street lamj*^ can, as 
a rule, be neglected prondeJ that the lamps are some di»t.aiice 
below or away from the vnodew The blind should, of COur=e, 
ise pulled down and if the window is pron I«1 with curtains nr 
shutters they should be drawn or closed If it «eeins reallv 
necessary, a sheet or coverlet from the bed may be fastened 
against the window by means of largo drawing pms, half a 
dozen of which shonM be earned m readiness for an emergency , 
but such a proceeding k> rarely neeiled, and the slides may Uv 
qmte safely emptied and rfliUed in a room in which there 
seems to bo a considerable amount of <IilFa>4d light of the kind 
nferred to, pronled that the operation is jierfonned qmcklv 
an 1 tho plates are not expor«l to direct rays from tho window 
A corner of the room on the same aide as the window is uinially 
the safe-t jlace 
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If j ou firo to ncotl to cliango plotcsi <l»u ing Uie il ij , it 
11 well to uxrrj poino prange or nil>j fubne, or pnper, nnil Bonie 
i 1 i*iwing pin*, so that 'iBinnlWindow can t)perrc*<.tnnll} scropneil 
in a few ^niniitos, A wcH made ohnn^ing ln;j is a /mat 
coiupmciicp, and need not lovers luitky It is aiUisablo to 
1)11} ono a P 17 P laiger than tint fr|>pciliecl li} ileiilers for a 
particufar 'lie of p}n((* — «e,tf }«« U'O qnaifer pJ itcs, u«e a 
half pi ito changing hag 

Ijposol jlatcs phoiihl he pricked po that tlio} form prac* 
ttcall} a pohd block of glass, lo separnto the plaits h} \\ wges 
of canlSwisl or other material at the Rules, or still worso 
at the ends, greatl} locrca'cs tlio nsk ol fmeturo Caro must 
of coursi* bo taken that Ihcro is no dust or gnt between tho 
plates. 

The pairs should ho separate*! by nrapping round tliem 
ti'suo paper somewhat nuler than the plates. Facli iloron 
js nTnpp<sl III two or threw sheets of opaque paper and 
packeil in tho original tos, or in a metal or wooaen box of 
similar shape and sire 

Before each plate is packc«( a minil>er (corresponding to an 
entry in the note liook) sliotihl l*o nritteii with a pencil on one 
comer of the film 

The packets of cxposc<l or uncapose*! plates slioiild bu packed 
in a stout wooden box tho packages being so nrranged tliat 
the plates rest on th* ip long c«lgc«, and do not he flat Sightly 
packed 111 this position, so that the} cannot Rhako about, the 
risk of breakngei, is rcduml to a uiimmum 

Films are much more es'il} packed than plates, but it is 
important to seo that the} are not aubjetted to too much 
pressure, and if tliej are packe I with clothes oi tlie like, great 
care mii't also be taken that the} are not bent 

Development eit roiile ls not to be recommended, but it is well 
to develop one or two plates in order to check the exposures. 
Tho plates used for this purpose sliould be duplicate expasuies 
80 that they can bo thrown away after being developed. 

B} far the most convenient plan os legards the developei 
IS to make U'O of tho “tabloids,’ since nil the ordinary 
developers, together with the nece^ry nlknh can be obtained 
in this form Onl} One meaaniing glars and one dish need 
be earned 
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Photograpbers nre often in donbt as to irbat they mny or 
may not pbotognph mthout permussion. In this countiy yon 
may photograph from th« bigh road anything tliat you in-b, 
bat joa mast not can<m an obstruction of tradic Itxsdesu^ble 
not to photograph any private bouse, even from the high road, 
without asking permiasion In aU other cases, where you want 
to put your camera on private projierty, pernusMoti should be 
asked, and if the reijuO't is made courteously, is usually 
granted, When you wi«b to pUotoirmph inTda a cathftlral, or 
within the precincts, you should apply to the Dean , when you 
want to photograph the interior of a chorch, or eaen the 
eitenor from the churchyard, you should apply to the Hector 
or "Vicar 

Permission is required to photograph in roost of the public 
parks, both in London and lo the pTOTonces, and it is not 
permissible to photograph forts and fortiGcations 

On tho Continent the |)ermissions required vary in different 
countries In all ca'os the neighbourhood of fortidcationa 
abould bo carefully avoidcsl In some countries permisaon as 
required m order to photograph m the «lr©ets, and is usually to 
be obtained from the Chief of Pohce. Shoul 1 any difBculbes 
arise, apply to the Dntisb Consul or CLnrg4 dAShires* 

Considerable care is i-equireil when passing the Customs 
Houses but courtesy and pohtene*®, will reduce the difficulties 
to a tninimum The more freely you offer your packages for 
inspection the better, aod if von find it dillicult to prevent 
packages of plates from l>eiDg opened, insist upon being taken 
to the chief officer In fome plaros there is a dark room in 
which plates can bo examined Thoappearaneeof photogrnphic 
goods IS now pretty well known at ali tho principal Customs 
Houses, and it is a good plan to keep the plates as far as 
possible in the original boie" with the original labeLa, and to 
have a spare bos of pLates that can lie opened if necessary 

• Mach informal on on these poiots w 1 be foun t In T5e Tl oto 
grapl o Red RooV rb ch i« the ann «1 f it o AH I ation of 1 1 oto 
CTajhio s-K-iuie an I at o tn Bnrro gUs i Weltn mt. » lb l igrapl lo 
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OJUPTEJl VI 

• TJJF Fb\hLori^a nooM on d\.rk noo\i 

D evelopment or ©xposcj jiuto**, and mn«j of tho 

opeiatioD'i of pnntmp, iniolro the ii«o of aji{)aralus 
and certain clieinicals and mako it necess vry to bavo some sort 
of a room tliat can be set apart, teinpornrjly or exclu'jre]^, 
for tbe^o purposes As tlaa room must bo ilhminited in 
Euch a tnmner that tlie ligbt will not injure the sensitive 
materals, it is often called tho darl, romn Since, bowevei, 
a considerable quantity of bglit of tho proper kind maj , and 
in fact ought to bo us^, tlio term “ dark room ” is a misnomei 
and tliQ term “deielopmg room” i« preferable 
A room that can bo set apart solely for photographic 
purnosos w a great advantage, eien though the room is only 
small Work can be dono, howeier, with a httle contrivance 
and arrongement, in a room thatw i-equired at other tunes foi 
other uses, and the kitchen iiciilJery will answer very well if 
no other place can be obtained , but in tho latter ca^e it will 
only be possible to develop, etc , at lugbt 
A properly appointed developing room ebeuld haae a water 
supply, and a sink with aproperly trapped waste pipe, a table for 
supporting tbe di«bes, etc , and some shelves for the bottles 
containing the various solutions and other chemicals The sink 
may be made of stone or earthenware, but la best made of 
wo^ lined with lead, ond its height ehouldbe arranged so that 
tbe operator may sit at his work Some photographers, how- 
ever, prefer to stand whilstdeveloping, etc , and this necessitates 
the use of a high sink. He sink should bo rectangular in 
shape and four to five inches deep, the length and breadth being 
determined by the sixo of plates employed, an 1 the amounb ot 
space at disposal Oa part of tho bottom of the sink should 
be placed a false bottom for supporting the dishes , it should 
consist of a wooden giating and must be quite level \Vhen 
only a small sink can be used tho dishes must be supported 
on the table, which should alleys bo placed with its end close 
to tho sink, and tbe height of the table should be such that 
its top IS level with, or a little higher than, tl e top of the 
sink It IS clearly an adyantnge, fiom the point of view cf 
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cleanlin^, to liave the dishes cdotaimog the solutions placed 
inside the sink whereTcr this is pos-tWe It is convenient 
to have a piece of flexible uidiarnbb^r tube attached io 
the ivater tap ni«l reaching nearly doivn to the l>ottoni of 
the sink. A T shaped upright carrjing two taps is a great 
convenience, and the best form, in any case, is that known as 
the lei^et tap 

The shelw for bottles^ etc , should be placed m sojoe con 
vement pOMtion close to the sink and work table, hat 
the exact arrangement of the room will depen 1 on its 
sue shape, the pobition of the door, etc If the: room 
IS to be for Jrjing platen or if the photographer 
desires to be able to go in and out of the room whiLt 
work in progress, some means must bo taken to pre- 
vent the entrance of light when the door is openeil 
Ihis 13 beet done by having two doors with a short 
passage between, pne of the dc«rs being always cloeed 
before the other is opened. When this is not practic 
able a heavy opafliie curtain most bo hung outaide (he 
door, and it most be of sulbcient sue to prevent anj 
entrance of light whdst the photographer is opening 
or shutting the door The floor of the room should be 
covered with linoleum or some similar matenal and 
anything in the shape of carpet or matting should be 
avoided. 

Where all or any of these facilities cannot be ob*auied 
some makeshifts 1 ^ have to be put np with. In place 
of a water supply through pipes for example, a small 
cistern or barrel may be supported on brackets against 
the wall at some beigbt above the table or sink , and 
if the plates used are not barge it is poFvSible to work 
simply with a jag ^ ben it is not po^bte to make 
an attachment to a proper waste pipe, one of the portable 
ivashhand basins on stands, with a large jug or bucket under 
neath to catch the water, may be used or even merely a large 
bucket into which the dishes, etc., can be emptied 

A point of tho greatest importance is the proper ventilation 
of the workroom and neglect m thi4 matter leads to nnpieasaTit 
conseijnences, which aro often erroneously- attributed to other 
causes. It 1 - indup, osable that there should be an exit for 
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foul nir nnil nn entnvnco for fr®*h air, n small room, if not 
rentilitol speoiJil^ KwmfHSofoiilfHj witJi pi-ahirfs of rr^jnni 
fton as to bo ilistincllj injwnoua to lieiltit If tlio room con* 
tains a fyeplacp, ventilation is noromplLslioil to a i-crtam extent 
bj tlio chimney, aUliotisli no fire is per 
ims.Nib)o, it there i-s a wintlow, an cntrviico 
for froshaircin betnailo hj plicingastrip 
of woo(l,D, at thi lettom of tlio iovrireasli, 

I . I I nJiich Is theneh^ ni«o<! tJirco or four inches, 

ts. J.jtl I tho air then entering at tho mnllld of tlio 

window, as shown in fig 'll. \Micn it 
^ pONsihle, a metal tube of about two inches 

diameter mny ho connected with tho lamp, 
as shown m fig 32, and aerves to carry 
away tho proJucU of comhustiOD Sur 
nmndtng iC is a tube of oleiit six niches 
diameter, open at tho bottom both tubes 
nro cnnie<l through the roof into tho open 
air, and tho top is protecfe«I with a cowl 
Tho air between tho two tuUa becomes 
heated b> the hot gases that nro passing 
lip tho inner tube, and it eonso 
qiieiitty rises, and a continual ^ ■* 

current of nir passes up through pi 
tho i.pace between the two till®'. iJ 
Another, but Icssellectivo, method 
m to out a slit m tho bottom of the 
door for the ©ntranco of frej.h mr 
and IV shl neai tho top for tho 
' — air, tlie entrance of 
“ light being prov anted b) awooden 

or canlboard ciwng, asshowninfig 33 Whenevoi il'. 
a room is imiverfectl) ventilated tho door should bo H 
left open as imich os possible, m order that tlioair ^ 
in the room may be completely changed In such 
cases it 13 al^o advisable that the lamp u«ed for lUu 
roinatioQ should bo placed outside the room * 

Light, as a whole, rapidly affects sensitive phites and other 
similar photographic preparations, but if the various rays ol 
• For further details tee Fit t gntfhtc Q iitrlerly, ig9t 
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vrliicb white light coasista aw separated, it is found that red, 
orange and jellow nvs affect tb® eye anl enable u* to 
but hare rerr little efTeet on Ordinary photographic prepanw 
tioas , wliILt the green, bl**® and nokt rays, w^iich art 
rapidly on our ■icos live materials, do not give ns (except m 
the case of the green) mueb help in the prcccos of 
The rays that, separately, produce respectively the sensations 
of red, orange yellow, green, Uiie, and violet, when thev 
act Simultaneously produce the eensation of white light. It 
IS clear that we must illuminate onr d’*velopmg room with 
red, orange, and yellow rays, which are bo active oj^icallv, 
hut relatively so inactive photographically The yellow rays 
act on the more sensitive photographic pre- 
parations, and therefore their Use is not 
adnusjiWe except m small quantity, and with 
low intensity for general purposes it ts de 
sirahle to use orange and or&nc^red nya 
In order to ohloin this result, ordinary white 
light IS filtered through glass, or a semi 
transparent fabric, of a deep orange or' 
orauge-red colour The coloured material ah- 
virbs all the rays except the orange, orange 
red, and red, hut allows these to pasx In 
no case ls light aboolately without action on 
the sensitive matennL, and caw should be 
taken to keep the intensity of the hght as low 
as IS consistent with proper visibility, and to avoid nnnecea- 
oanly exposog the sensitive surfacra to its action. It is im 
portsat to bear in mind that there is a limit to the absorbing 
power of the coloured gloss or fabric, and one thicinea, may 
not be sufficient to give a safe light if the white light behind 
IS intense In other words, the (hicknees and depth of colour 
of the absorbing ninterial, or screen, must be adynrted to tha 
intemsity of the J ght that Iiis to be ecreenwL remember also 
that the intensity of the l^ht, and con-sequenlly its action 
on sensitive surfaces, falls off very rapidly as we mora away 
from the >.ource h^bt. 

If the work room has a win low it may bo used n-s the 
source of illumination the upper half being blocked with some 
perfectly opaque material whilst the lower half ta glazed wUhi 
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two or throo thlcl.no. « of omnRO fcK-o^* There shonM nl.o l>e 
WiJT 1.1M lo the n jn low thu c.m bo pullo 1 n « hon 
tho h 'ht H too bo^ht If fimlight f \lh directly 
noon '"the wimlotv it w nlmwt imiH>s.iblo to 
maho It n »ll> y-'f® Tho greit chv.uUantngo in 
tho n^ of dtilishliathe greit \ irntion m its 
niton it\, Mbich niitiM it trtreinel> ilitliciilt to 
inleoproiiorlythooiucitj of tho ne^alircs etc 
It jy therefore on tho whole better, ertn wlien 
,U\ light might bo u-sol, to work always by 
artificial light, which can rcaJil^ bo regiilateil 
to a practieallj constant intenMt) 

Tho -^lurce of illumuiation may bo gag, oil, 
candles, or clcctncitj Lamps can bo obtained 
in mnnj dilTmnt forms Lor uso with a caiullo 
tho hock lottlo limp (fig 51) IS one of tho lwi.t 
lor iiso with pclroKum nothing i- lictter Hun 
tho round wick limp (Cg 35). «>') or 

orange chimnc) Caro t-hould l.o taken to use 
petroleum or paratlin of good quaht> Winn gas is cm 
Sojeil tho Rystos lamp (fig 36) which gircs snfo light or 
white light at wll, is «>ef«l for botli de 
a eloping and printing 

Itecent forms of lamps have tho illnmmant 
concealed, tho light being reOcctcd or diffused 
go that tho ‘eafo screen is uniformly 
Illuminated (fig 37) Tl.tw lamps are com 
fortnblo to work wath, and ore particularly 
suitable when special safe screen have to 
be used, os with orthochromalic plates 

A giJod portable lamp for treielhng is 
the folding metal lamp, and the self-adjusting 
candle lamp with a rwod ehwnney is al-o 
useful , but folding I imps (Gg 3S) with 
sides of colour© I fibnc may i» vised it the p,<j 3 

phtesarekeptasfarawayaspraaicvble 

^ Tbo mtensitv of the light ghould be such that it is possible 
to see comfortably at some distance from tho lamp Plenty 
• Ttnbv elftss tranamlts some violet and nUra violet rays and ehonld 
always be combined with omnge glass if used m a screen for daylisbt. 
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: light maj be ii>ej with advantage, provided that it is of 
le ngbt kind. In order to test the eafet^ of the light pnt 
a plate in a dark «lide, and 
then, by partially .drawing 
the shutter, espos-e one half 
of the pKte to the hght for 
one minute At a distance of 
a foot from the lamp, the 
other half being protected. 
Then, as far from the lamp 
as possible, put the jiite m 
the fteveloper and develop for 
three minutes. Xf the iin 
expo^ed half remains clear 
orhibC the exposed half is 
fogged, the light IS not safe, 
and either a smaller flame or 
A deeper screen must be used, 
or developing, etc , must be 
done at a greater di^nce 
from the lamp It is quite 
tesible to obtain clear n^atires even with a dight that 
res A slight fog under the condi 
ons stated, bat in this case great 
ire Las to be taken to keep the 
ate os far away from the light as 
practicable, and to expo»e it to 
le light for as short a time as 
issible when examining it diiriDg the 
■ogress of development. 

3Inch might said about the re~ 
tive menu of transparent and semi 
laqiie matenaLs for the construction 
developing lamps. Judging of the , 

•aoity of unfixed negatives, eta, is^ 
ore easily done when the flame of Fig 33. 

le lamp is visible through a trans- 

irent screen, bur, on the other hand, it is much less 
tigiung to the eye if the light h diffused hi reflectors or 
semi transparent screen. The be«t plan is to have both 
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transparent and borai tmi\«:parent screens, winch am bo nsod 
ftt will If tho transpaiont «Mxcn w in front of the 
^theritcan bo tiiriieil nMilo or lifted np wiien de«jre(l bomo 
lamps ^»a^o a Irinsjnient scicon in one faro and a setru- 
transparent screen in anolhet fate 

listof which la preii at the end of this cliaptor, 
should Iw IvOpt each in ita own place, and should nlmij*s l>o 
carefuUj tleauod before liemg put away. Dirt, ns a nilo, is 
eisj to i-omovo wluht moist, hut much more diflicnlt to remove 
if it IS once nllovrcl to dry If n iter, with the help of n brush 
or Bprwgo, faila to remov o the iinpunt> , trj commercial hj dro 
chloni, acid ihluted wath w attr, or, it the impuntj is of a gi-easy 
nature, a solution of ciusticvxla.orof oashmgsoih, may bensecl 
Tlio ftction of tho sod i in removing grease is grcvitly nRsisteJ by 
the addition of mclh) Intcil alcohol Taho care, m nil case*, that 
the towels or dusters used for drjing the apparatus /ire cloao 
ChtmxtxtU * when solid should be kept m bottles or jnni with 
well fitting rorks, stoppers, or hds A diy and cool place, out 
of the way of the products of combustion, etc , is inikspensahle 
Solutions should bo kept in narrow mouthed bottles with woll 
fitting corks or stoppers Indiariibber corks are best for solu 
tions of potash and 8o>la, whether caustic or carbonate, hut in 
other cases glass ftoppors are ptofcmlJle Green glass bottles of j 
tho pattern of what h known as a Wmehestor quart are cheap 
and semccabl© The dark bhio h^tJea of the same pattern 
should be avoidal, ns tho glass is much more easily attacked 
bj the solutions 'rbese bottles can bo obtained in the following 
sues — 80 to 100 oz {Winchester quart), 40 or , 20 oz , 10 oz 
Bottles containing solids or solntioos should always bo care 
fully lahtlled Sind blast labels are permanent, and not very 
cobtlj Failing these, gummed paper labels with the name, 
etc , pnnted or wntfen (Cbine^o ink is best), may bo med 
They should be sized wath one or two coatings of a solution of 
gelatine, and varnished with copal varnish, shghtly thinned 
n ith turpentine if neceXsorj Celluloid vnmi h ts also very good 
foi this purpose and h easily made by dissolving clean celluloid 
(old films with the gelatine cleaned off) m amyl acetate 

Solutions • should always bo made up so that they contain a 
definite quantity of tha active substance (by weight if solid, by 
* See Appeniliz. 
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meosuro if ljqui<l) iii 10 or 10llpart«bymeasuroof thewlnticoi 
— ue., «o many groins m 10 or 100 groins by measure, or so 
many ounces m JO or 100 ounces by measure. It is a gooi 
pKn to ascertain once for all tlie height to w hicli a bottle mo»t 
be filled in order that it may ountam 10 ozs , 20 ots,, or some 
other definite' quantitj of hqnid This is done by carefully 
pouring that quantity of water into the dry bottle from a 
measure, and marking the height at which itstinds by means of 
a diamond or a file 

Solid substances to bo dissohed should always be finely 
powdered, and sbould bo well agitated with tbe bqui4 until 
solution w compk te Hot water should he used when posable, 
but care must be taken that the quantity used is less than the 
intended volume of the solution, and the liquid must be allowed 
to cool before being finallv made up toadetinito volume^ Some 
substAnces, such as iron sulphate, mast he dtssolred m cold 
water, and the solution must be protected from tbe air os 
much ns pos-Mhle 

There u a Lout to the quantity of a solid that a liquid can 
take up at & articular teiBperature,-uad this quantity is greater 
the higher the temperature, and nee Ter>o Solutions should 
cot be made ao strong that they are liable to deposit part of their 

comtitoents if the temperature falls to, say 50° jS (10°C) 

When a liquid requires filtenng, n grey or white filter 
paper, of suitable size, is folded m half, and then in a quad 
rant , and when one side of the quadrant is opened we have a 
hollow cone of 60°, which fits mto an ordinaiy glass funnel 
If the funnel u plain the paper should be mostened with water, 
and carefuUj fitted to the funnel by squeeang tbe air out from 
between the glass and the paper by means of the fingers. A 
tabbed funnel filters more quickl}, but the paper is more liable 
to break, specially when large quantities of liquid are used. 
A plug of clean cotton wool.supjiorted in the npcs of a funnel, 
al«o makes an ellectivo and roiid filter It inui^t be held m 
place by means of a glass or xylonite rod when the liquid is 
poured into tbe funneL nio funnel may be supported cm a 
funnel stand, or may rest directly m tbe neck, cd the bottle. 
In the latter case there must be sufficient S{wc« between the 
neck, of the bottle and the et«m of th% funnel to allow the air 
to escape as the liquid runs in 
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de\ eloper h to convert into a visible image of silver tbe 
invisible image formed bj llie action of LgLt on the silver 
bromide, and tlie process is called ievtlojmmt 
, Developing agents mnj bedmded into tno groups — namely, 
octiMil det:«lc 5 >«'s, like ferrous os&lste, and j>cltnU^ {fevsfcpers, 
like pyro , or ijiuboI, that have no developing power of them 
selves, but becoroe developers when mixed with an alknh 
Eikonogen belongs really to the first class, but its developing 
power IS greatly increased by tbo adiUtion of an alkalu For 
negatives, pyro , fjiimol, metol, certinal, and I'cclmal are chtefl} 
used • 

/’yro (pyrogaHoI,orpyrognlhcacid)isn white, light, feathery 
solid very soluble m water or in alcobol It is very poisonous. 
The solid must bC kept m well-corked bottles out of contact 
with any ammonia fumes, the solution will only keep if the 
air IS completely excluded or tbe liquid has been acidified 
llydroqvinont (Quinol) is a while crystalline solid, not very 
soluble in water, but somewhat more soluble in alcohol It u less 
liable to alter than pyro , but mu«t be kept m n ell closed bottles 
i/elof 13 also a white crystalline solid, and is faiily ea<il/ 
soluble in water It must be kept in well closed bottles, 
though it IS not very rapidly affected by air 
* The alkali ns^ with pyro may be ammonia, ammonium 
aarbonate, sodium carbonate, 01 potassium carbonate, caustic 
potash and caustic soda cannot be u^ed with satisfactory 
results In the ca*e of hydroqumone, on the other hand the 
alkalies used are caustic roda and caustic potash, sodium 
carbonate or potassium carbonate, ammonia or ammonium 
carbonate does not give good results 

A soluble bromide must bo used with the caustic alkalies, 
and in some cases with the carbonates likewise. Potassium 
bromide must be use>l lu all cases except when the alkali is 
ammonia, and then ammonium bromide may be employed 
Both these salts are easily soluble in water 

Ammonia, as met with in commerce, i-s a solution of ammonm 
gas in water, and is usually supposed to have a specific gravity 
of 880 (“ammonia 880 ) water being lOOO , the Lgbter the 
ammonia solution the greatet the proportion of gas that it con 
tarns. If kept in a concentrated form the solution gradually 
becomes weaker and weaker owing to the escape of some of the 
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pi\s evcrj tinio tlio Uiltle w opono«L Tlio ftronp N)1utio!i 

phonld tin-refon) I-' up to CJtftfll} ten timc^ ^t«^oUlmo, 
lA* niMi(iot) of ^ater, na k»i> m it li pitnlnie*!, and the hulk 
afionld l>a kept in a well »toppcrc«l stock bottle, from which f 
smathr boltlo i.< filled for 

Caustic potash and caustic eotU anry greatly in purity, mu' 
should l>o bought in ftiek'*, which should appear quite dr) 
and smooth on the surfare. They «imckly nbsoi b inoisturo nnc 
carlx>n dioxide from the air, and must be kept in \ery well- 
eorkoil botllcfi. They rapidly eomxle the skin, clothc«, wood, 
etc., ant dw>oUe very nadily in water. 

rotafiMiim carlionnte nl'O re-uhly alvsoAs water from th( 
atmosphere, and not otilytnti»t it l^e kept in well-clof-Hl Imttle* 
but it must bo heatetl in an o\en in onler to dry it Is-foix' »l 
M weiglie*! out. 

Soihum earbotnto occur* in threo forms; (1) anhydrous 
consisting entirely of the salt, and wimow hit liable to absorb 
water when expoMxl to the atm<*phere, [ 2 ) nionohjdmteil 
salium earboiiftte, ec>ti«t*tinK of W&i>erecnt of the ailt anil 
14 5 per cent, of water, undergoen no chiiigc when cxposcsl tc 
air, (3) cr)'*talhte.l hj drawd scxlium cirl>OTinl(;(“ mula crjwtnls"), 
consisting of only STO per ctnt of the r ilt and C3 0 per cent 
of water; whin evj)o«e<l to the air tho ci^-sttaU lose water, 
crumble to powder, and chingo into the second fonn Since 
the proportion of tho actiso constituent in these three form* 
H so dillerent, it is neees.vary to know which form )oii ai-c 
using, and which form is sj>ccific*I m aii) formula All three 
forms are sohiblo jn wat<r The following table show3 the 
quantities of tho three forms that are eqiusalent to one 
another — 

Anl>T<lrntii Mmol T-l'atWI ■ SnU 

1-00 = 117 = 2 70 

O-sn .. 100 tr. 2 31 

0 37 . 0*3 . too 

rotas*mm hiaarlxmate and Nulium buarhonate (aKo called 
bicarbonate of potash and bicarbonate of sod i) are different 
from the carbonates in tbeir properties, and are not suitable 
for use in tho dei dopers. 

Tho object of development is to leas o unchanged tliO'O parts 
of the siher biomido that havo not been altereil by hglit, but 
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the air and becomes verj slightly alkaline, the pjro then 
absorbing oxj’gen from the air If the pyro solution is kept 
ntid it does not absorb oxygen tt is found that if the 
pyro soliition contains an alkali sulphite, and has an aeid 
reaction, it can bo kept for a considerablo length of time, and 
retains its activity The sulphite has another very beneficial 
effect, even after addition of tho alkali tho«olution remains 
clear, acquires only a yellow or brownish jellow colour, and 
does not stain the gelatine If tho sulphite i*. not present 
the pyro solution very rapidly absorlis oxygen from the air 
after tUi nlkab has been added, and during the process of 
development it acquires a deep brown colour, making it 
di&cult to watch the operation, and staining the film so much 
that the use of a clearing solution becomes necessary at a 
subsequent stage of the manipulations The best form in 
which to u«Q the sulphite in the pyro , quinol, or mctol solution 
IS 03 potasMum metabisulpbite, or sodium metabiMiIphito , 
in the alkali solution soihum sulpliito is u«ed 

Tlie influeoce of the composition of the developer on the 
character of the negative has been made tho subject of a large 
number of espenmenta Broadlyspeabng, it may be said that 
the chief effects of such modifications os are usually made 
are (1) to reduce or increase the amount of general chemical 
fog or, in other wonia, tho reduction, by the action of the 
developer alone, of sdver bromide that has not been acted on 
by light (2) to retard tbe rate of development, so that it can 
be more eisily watched and more easily stopp^ at the right 
tune , (3) to increase the rate of development. 

Tbe results, in the case of the pyro developer may be summed 
up in the following ivay it being understood that in every 
case tho prxnling quaUtif of the negative is referred to — 

An increased proportion of reducer tend;, to increase the 
contrasts, but nothing is gained by increasing the quantity of 
pyro beyond 8 grs per fluid oi (20 parts per 10Q.0) 

A reduetjon m the proportion of the reducer tends to leatrCn 
the contrasts, and at the same time makes development slowei 
An increased proportion of alkab makes development more 
rapid, increa'ea the tendeniy to fc^, and reduces the contrasts 
A reduced proportion of alkali makes development slower, 
reduces the tendency to fog, and increases the contrasts. 

5 
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An incie.'vj.e or <icct«i.«e in tLg proportion of I romi Jo biis 
direct influence on the contmstii, wLuIi up to n cert'itn point 
tire lucre isod the nllihon of Iromnle ^Xnotber functi^ 
of the bromido h to preient the production of ciiemynl fog by 
the action of the alkali, snJ in tbu iraj it indirectly prevenM 
reduction of the nontmste br allowing derelopment to l>o carried 
on for a longer time The proportion of bromide required 
to prevent chemical fog vanes a itli tho n-itiiro of the plate and 
with Uie proportionsof rclucor omd alkali that are at the 
Mimo tune 

In practice, tlie'« facts are utiliroi] in the followw^way — 
Tf the contraits in the subject ar© weak, or jf over-cipostire 
u fearcil, develop with a Laiger quantity of p^TO f«.a_5 twice 
the usual amount) ami keep the proportion of alkali low, 
at anj rate in the narly stages of development. If, on the 
other hand, tho contrasts m tho subject are very strong (r y , a 
waterfall, with dark rocks in shadow), or if mider-ecs;<QSure i« 
feared, start with the full propoition of alkah, and with a low 
proportion of reducer, such as one half, one-qaarter, or even 
ODe>eigbtL of the usual amount, adding water to make ap the 
volume of the developer, and as soon os tho nece«saiy amount 
of detail 13 out ui the shadows, increase the reducer to the 
usual amount if nocejisary, in order to obtain suiScient density 
or opacity of the image 

Development with pyro. will U» descnbe.J first, laace this is 
the method most largely us«l for the produebon of negabves. 

Pvro soda. ^This dtveloper has Ibe advantages (I) that it 

evolves no vs,,©?, and can therefore be used in cximfort by those 
who find ammonia untating or injurious and (2) that it rarely 
pr^uces green fog, and, if a properproportion of bromide is used, 
w less liable to produce general Its disadvantages are (1) 
a, somewhat greater tendency to produce Frilling, in consequence 
of the necessity for naing comparatively strong solutions of 
alkah and (2) that it does not readily admit of any considerable 
modifications in the composition of the developer 

This is the developer Tceominended by the makers for ns« 
with all Ilford plates and filing but evcellent r&iolts can al'<a 
be obtained with other dewli^iers It is especially convenient 
when large numbers of plates have to be developed, tlieir 
exposures having been fairly accurately timed 
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TMin Stock boturiON 

ryro. . . . 1 «w , 25 jinrla 

• PiUssitim jnctAblsnlphito .lOjir*,* . . . 4 „ 

Water, ((> . < t • 6 OZ1 . , 150 „ 

Pl^oUo tho metAbHulpUito in water l>eforc ndtlin;; it to 
the pJTo TliH stock solution rem‘\ins goo 1 for a considerable 
time, eicn in a partially filled bottlo 

WOBMVCl ‘*0UTI«\ KO I —I’mo SOLTJTIOV 
Pyro litocV solation , from 1 to 2 ozs . 1 to 2 parts 
Vift’fT . ... up to 20 „ 20 „ 

Tbo amount of pyro to bo used depends on the quality of 
negatu e requireil , the tnoro pyro the stronger tho contrasts 
(seo p G5) This solution may h© kept for a short time only 

WoBMVr SOLfTION No 2— .‘tOI'A SOtOTIOV 
Soilmm wbonatc . 2ors . . 44 puls 

Swliom lulpliItG . . 3 . . . 44 „ 

Potassinm uronillot . . SOgis . t m 

Water, . . 20o«s . . 440 „ 

Cissolre the salts in about ISozs of hot water, and when 
cold make up to 20 ors. by the addition of more water Filter, if , 
nece-ssary. The solution may be kept for a long time, preferably 
m a luird green glass bottle (<ce p 50), or, at any rate, in a 
bottle not made of lead glass It sliould bo kept well closed 
with an iniluvrubixjr stopper or a good ordinary cork , if a 
glass stopper is used, tho stopper and tho inside of the nock 
should first bo wiped perfectly drv, and then bo well rubbed 
with solid pirafhn, in order to prevent the stopper from sticking, 
care being taken that no particles of paraliin drop into the 
bottle 

Mix Nos 1 and 2 in equal quantities imiueihately before use 
As a rule, tho dovelopment of a quarter plate requires 1 to 1^ 
flvud 07S ot developer, a Iialt plate from 2 to 3 ozs , and a whole 
plate from 3 to 4 oas,, according to the sue and character of the 
dish thit IS used. In all cases, more than suCScient developing 
solution to cover the plate should be used, in order to prevent 
• When batd aater alone is sTOilable for making op tlie solution, the 
quantity of metnhisulpbite shoald be uicreasvil to 90 grains 
t Ammonium bromide tonstaof be need 
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nml fixuip, but mitft Ihwi b*» Xirj tJiorouglilj Ufort* 

Itomp fitoii 

• If tlip iiuTpo trtVtH cojtoiilt riMj long r than n uiinnto boforo 
it licgiM to npix* \r, nn I tfion tho lugJi lights como ui> rnphll}, 
logither with the hnp.litcf half ton(»‘, but iho ibirKor hnlfr 
tom« nnd tlio shilomi fail to uppinr, the plate w under 
oxpO'Oj Under Mjxwuro warn iUlhcult to remedy • Quickl/ 
jwur the developer back into tfio uiuciiig glw, and flocsl the 
phto with water Then diluto the developer with nn cnual 
volume of vvater, or oven more m oxtieino enses, |»ur off the 
plain vfater that ts in thedrdi, nnJ ngnirt cover tho pJito wlJi 
|Jm> iUhIoiJ devclo^irr, nu J allow ,Ji »cJo;Mei>nt to ronljnuo iijjtiJ 
aU tho detail w out in tho shn lows, or the high lights have 
become opai^uc Tlio longer dovdopment w continued bejond 
a certain point, tho ftronger wijj ho tho fonfravts, but it is of 
little u>o to carrj on dowlopiDent beyond tlio point iit which 
the highest lights have becouio prvctioillj opaque 

If tho imago aj pears much bvforo tho expiration of a luinuto 
and comes up nipidlj , tho i hlo u ©v or o^po^p<l Tour off tho 
developer at once, and pour oror tho pHto bovne pjTO eolntion 
alone, and allow dovolopoient to continue As btxin as do 
vdopnjcnt dickofts, or jf the imago Mvni-s hkcly to bo too 
strong in contrast, p>iur the j jr©. solution out of the dish into 
all or part of tlio original developer, and i>our tho mixturo 
luck ovir tho pi ito If ovti esposuro is hU'^petlctl at tho out 
set, do not add tho f«U quantity” of alknh at tho beginning of 
development 

If it IS found that thero is ji tendency to tho production 
of goneml fog, which cnniiol Lo traecsl to over exposure, 
accidental exposure or an unsaf® developing light, increase tho 
proportion of potnsMum broinidc to 1 gr, or, if necessaiy, 

2 grs per oz It is important to remember, however, that tho 
oltect of bromide is much greater with soda ns tho alkali than 
It IS With ammonia, and too larj^o a proi>orlion of bromide will 
make development very slow 

To judge when to btop development, or, m other wonLs, 
when tho negative is Miflacntly opique, is always diflicult 
Use always the same 1 imp, and keep the flame at tlie'samo 

• Tbo itietol dtTcloiwr ts very valaable in caws ot umler*cxpOBure 
8eo p 71) 
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height, and hold the aegattres at the same di^itaoco from the 
lamp It 15 easier to ju Ige opacity when the flame is screoneil 
by a transparent material than when the flame itself is noP 
Tisible ith the Ilford plates ttie appearance of lhf» image 
at the Kach should ohser>'e<I, as well as tho apparent 
opaaty of the image by transmitted light. 

It mar be said that, as a rule, the maxinium nseful effect 
has been obtained a hen orer^ part of the image has at least 
become shgbtl^ grey, but the edges of tho plate, which were 
protected by tho relute of tbo darkehde, remain white .\s 
soon as tho edges begin to go grey, it w a sign that general 
chemical fog m setting in, an! development should not, as a 
rule, Ijo carried beyond thw fwint, althougli m a few cases a 
certain amount of fog may help tho printing qvialvtj of the 
negatiTo by rcdumg fie contfa‘ts 

\ Hat plates are doobipo-l «dh Metol njdiwjmuone, 
Corttnnl, or Ilo<liiiaL 



( ire sboul 1 be taken to aioi I md lerslt relopmeiit 
/Vi//iny —fVjmetiines, though with Ilfonl platen not often, 
the film begins to ‘ fnll,' that is to sar it detncLeii lUelf from 
tho glass and puckers up round the «*tgeo of the i late, Tlie 
puckering mil grad nlly epical towanl the mi kilo of tie 
phte, an 1 the film waj mo completely dctachml from tho 
gkiM. Fun with »h,.fjt fnihng the film H rcry liallc to lo 
tom, and alien the ] Ute tln« ll ere am inarLs all rt> ml tho 
Mlges which ma) spoil tl o print He chief ciu«<w of foiling 
apart from finite m iLe rnsnufjctum, arc (1) u«o tf too hrge 
a pmportion « f alkali , ( ») ka ! igh a temicmturo d mng de 
>'(•1 iptneiit , (3) ehano's ol Umperatum, caa-cd be putting (ho 
plate out of a cnll ti pii { into a warm one, or tire verKA. 
1 filling IS nioft fnsiurntly met with tn Ik*! « rather an I m hut 
fliKates k\ Lrn a plate »haws ngiM of fnlling it sh-ml 1 Is. 
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Fveing the Imttge — The ima^ m metallic eOver, produceJ 
by the action of the develc^wr following upon the action of 
light, 13 mixed with the unaltered silrer bromide, and the neat 
process is the remoral of the latter This is based^upon the 
fact that sodium thiosulphate, or hypcwulphite, osmiDonlj 
known -as “ hypa," acts upon the insoluble eilrer bromide and 
conrerts it into silrer sodium thiosulphate, a compound that 
diasolres easily m water The developed negative, after heing 
washed, is pUced in a facing toluUon of the following com 
position — * 

Hypo 16 ott to parts b 

ttater up te tO „ JOO , 


Here it i:, allowed to reniaio, with occasional cocking, until 
the whole of the unaltered siher bromide is dissolved away 
Tlus u beat ascertained l>y exajnuuog the back of the plate, 
holding it in such a position that the hgbt of the lamp is 
reflected from it, preferably with something black (e g , the de- 
veloping (Lsh) behind it. if the bronude has dtsappearcdfmm 
the back of the flim it u fair to assume that it has all been dis 
solved, but it IS alvuable toleave the neirativee in the fijong 
Bolution for a minute or two after they s«vui to be fizai, u> 
order to ensure complete removal of the silver Uomide 

To ensure perfect dxmg it k> a good plan to have two disbee 
of hypo, eolution, the plate* being put into the second di>h for 
a few minutes after they seem to be completely fixed in the 
first dish After several plates have been fixed and the action 
of the hypa in the first dish begins to bo slow, the hypo wi the 
second dish may be taken for the fiv'.t fixing solution, wlule a 
fresh quantit) la poured out for the second treatment 

Hypa solution of half the strength of that given (tf, 
16 OZ3. in 80 om.,or 20 parts tii 100) may bo used, but of coiirfe 
acM IcM rapidly 

X Ray plates nro fixed in Hypo, 1 lb (40 pirla), %\ater, 
40 ozs. (100 partn) Potassium metabisulphite, 1 oz. (Jfi 

AfUr fixing, the nogalirei* well washe<l in not fewer than si* 
changes of water, the plate remaining in each quantity of vrater 
for not less than five niuiutea,wttb frequent rocking, and earb 


* Tlia allt n uf j 10 1 <1. of potossiam 
markM effect iii kcej Ii j, il e Latb clear 


clabl«ulfinie I a« a 
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quiutitj of water being mlldiaioetloR before the nest is added 
A gentle stream of running water is nioro eflective, and, whilst 
ihismaj beappliedina-disl) itLsbesttosupporb the negativcsm 
a propej washing rack, which la placed in a small tub or tank, or 
even in a bucket, through whicli the water runs Caro must be 
taken that the water in the vessel is thorotighlychanged,and that 
the fresh w ater does not merely run over tho top , the fresh water 
must come m at the bottom, and tho waste water escape at the 
top, or vice versa It is thorough washing rather than long wash 
ing that 13 required, and washing for an hour or, at mast, two 
hours, sn water that is continually changing, w quite sufEcient 
A somewhat longer time will bo required if the water is only 
changeil occasionally, andm this coseit IS almost imperative that 
the negatives should be supported in a rack in a vertical position. 

After the negative has boon fixed and washed it must be 
dried, and this must be done at the ordinary temperature, or 
a very little above it, for if the wet gelatine is made hot it 
will melt. If, however, the plates havo been thoroughly treated 
vith formaline they may be dried with the aid of heat, and this 
s coDToment if prints are wante^l id a hurry Alum is le s 
ilfectivo than fortnalino m pieventing gelatine from melting 
[t is not advisable in any cucumstances to apply heat to ex 
jiedite the drying of films The negatives must be dried as 
imckly os possible, and under such conditions that no dust can 
all on the film They should not be allowed to remain in the 
ivasbing rack after the latter has been removed from the tiough, 
;veD though the rack is put m a moderately warm place, tor 
they dry slowly, and unless the plates have been thoroughly 
washed those parts that dry last are liable to be reduced in 
opacity An excellent plan is to drive some long nails into a 
nail, or a board supported against a wall so that the nails 
project from 1 to 2 inches, according to tlie size of the plate, 
wluch also regulates the distance from one nail to another 
The negatives are then supported film downwards, in the 
manner shown in fig 39, the lowest corner resting against the 
wall They dry rapidly, and no dust can fall on the film 

Films if flat and not too laige, can be washed in the racks 
used for plates, but they should usually be supported by 
means of clean pieces of glass of the same size m contact 
with the uncoated face of tho celluloid support Another 



n 


nn iLtonD VAhVAL ot rnoTOonxvnr 


inclhoil, nppljtnbJo even to largo is to attach one comer 
of the illm to a rpnng clip, which w alo nttarLctl to a corL 
Tilt* filma are Fiip|»rte«l hj the ror\A iiv a deep lanh or a 
bucket full of water through which a giiille f^reim of 
water flowing I en thu films are wn^hcxl the corka an. 
removed ami the films are hung bj meaiLs of the clii»s ishicb 
should have n 1 ook attached for thia ptirpevo, on a clean cord 
stretched ncnxcs a room as frto from diut as po&ible In 
tbf' position thc> K*on dry ^\notber tnclhol of drjingisto 

C m the films one corner to a clean wooden lath easpended 
ontontill), or thej may bn pinnol to the lower e<<ge of a 
clem sbelf 



CUar\ng — If the plate has been developed watfa pyra with 
out sulphite or with an insaffiaeat quantity, it will be stained 
yellow or brown especially if development has been prolonged. 
If this Ktam IS very distinct after fixing and thorough wash 
mg, the plate must be placed for a few minates, with repeated 
rocking m a ‘ clearmg solution’ composed of— 

Alain solution SO Ozs. 

Sulpbonc aciil tSO minims 

and aftertvards thoroughly washed. 

OTBER DB\ ELOPERS 

II. addition to pyrogallol there are several other developers, of 
which quinol, or hydroqninon^ metid, ortol, adurol, catechol or 
pyrocatcchin, and paramidopbenol are the most important, and 
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(lisirej It H sometimes odvisftblo to add some old dereloper 
(kept in a well-corked bottle filled to the neck) to that freshly 
prepired before pouring it over tbe plate • 

The elTocts of altering the composition of the developer are 
bimiKr to those obaeryed in the case of pyro Iteducing the 
proportion of qumol or of the alkali, howerer, makes develop 
meat very slow The negatives have good gradations, but 
with a tendency to a short range, and consequent esiggera 
tion of the contrasts The regular action of the developer 
makes it faiily easy to manage 

J/etof differs markedlymitsmodeof nctionfromhydrftjuinooe, 
and, indeed, from any of the other developers mentioned It 
has the Moperty of bringing out the detail in the half tones 
and ehadows very rapidly as compared with the production of 
opaaty in the high lights Consequently a correctly exposed 
plate in the metol developer Shaves very much like an over' 
exposed plate in the pyro soda developer , the ehadoe detail 
appears very soon after tho high lights Afterwards, however, 
the difTerent parts of the image gam opacity in proportion to 
the amount of exposure received, provided, of course, that the 
exposure has been fairly correct, and if the development is 
allowed to go on until no further action takes place the 
negative obtained is not appreciablvditferent from that obtained 
with other developers. If, however, development isinterrupfed 
before it hns gone as far as it might, we get a negative vvitb 
practically the maximum aliodow dcta 1 that the particular 
exposure would give, but with less than the maximum possible 
opacity us the high lights and half teue^ In other words, we 
have a negative in which excessive contrasts have been pre* 
vented For these rca.sons metol is especially valuable in 
cases of minimum or under-eij’ceujo, or where the subject hns 
excessive contrasts of light and ikaik For the s-ame reasons 
It IS altogether unsuitable for coses of over exposiiro or sub- 
jects with weak contrasts. 

It shoald be mentioned that with some people tbe metol 
developer produces unpltasnnt results in the form of ftn afTi-c- 
tion of the skin , but most people find that they can use metol 
without anyUl effects whatever Hie fingers shoull not ho 
dipped in tho developer unnecessarily, nnd shout 1 bo frequently 
rinsed with vv liter 
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For ftrcliitectiiril int^nore, hand camera work, and other 
cas0‘5 of mtninmm exposwro, the following formnK may be 
it?el — 

„ JJPTOL SOtOT/OV 

Metol 1*^ grs 1 parts 

I Qtassium tIpliUe 90 1 part 

Water in .Oois 100 parts 

80I>A bOLLTIOK 
U far n^DBO«yf^o^^ 

Mis the metol and soda solattona m equal tolnmes If con 
Biderable under-esposure is smpecle 1 or the subject has esces 
Bive contrasts use metol solution 1 part, soda solution 2 parts 
The silver image produced by metol is blue black in colour, 
and for n given degree of visible ojiacity has somewhat less 
printing opacity than the ima^e prolnced by pyro-soda It 
follows that development with metol should bo carried a little 
further than with pyro «oda 

For uncertain exposures even m Ibe case of architectural 
interiors and the like it is not wise to begin development with 
freshly mixed metol developer it is better to stait with some 
old developer kept m a well-cortced bottle filled to the neck 
Mtlol UydToquxnone — Whiht neither metol nor hjdroqui 
none can be regarded as the best typo of developer for general 
work, a mixture of the two in suitable proportions mokes an ex 
cellent all round de\ eloper and has come mto very general use, 
partly, no doubt because it has no tendency to stain either the 
Clm or the dngers and the same quantity of developer can be 
used -several times so that the actual cost of working is not 
appreciably greater than with pyro soda 

If the separate metol and hydroquinone solutions are at hand, 
the metol hydroquinone developei can be made by mixing — 

Metol solution 2 parts 

Hydroquinone solot oo 2 

“locla solution 4 

and this answers well for general purposes It is obttous that 
by varymg the propoitiona the developer can be made to act 
more like a simple metol developer — for example metol 3,; 
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qumol l,80<Ji 4 or more IiLe a qmnol de\ eloper — for example, 
metol 1 qumol 3, soda 4 

If a mixed solution L', prepared we ma^ n«&— * 

METOL-IIrDBOQllNONr * 

Metol C0|^ (H>S part 

■RydKKju noua M „ 1 

rotassian raetabfsalpbite 0 1 

Water io aale “0 oi» 100 partJ 

For use mix with an equal rolome rf the soda solution as used 
for hjdroquinone *• 

Oriel ta a dereloper which in ita mode of action and general 
results very much resemblca p>'ro soda hut has the adrnntage 
that It do^ not stam tl e film or the £ngeis, and is but slowly 
acted on. hy air so that the same quantity of developer can bo 
used several t mes id 8ucc(!a>ion. It also has very little 
tendency to produce fog and is <ften a tisef il developer for 
pUtee that arc old or foe some otl er reason show a tendency 
to general fog 

The redne^ silver is blnisb blaclr and na in the case of 
metol development moat be corned rather further than w th 
pyro -soda in order to obtain tbe same printing opacity The 
author recommends the followug fornuLi — 

Obtol ’'olctiov 

Ortol I'KIpra. J5 foxti 

Potu. nio tcetabimlpb l« Tf 

Water epto Woia. VQOO „ 

Soda «oiction 
TV tdBie at for PtbO ®0D*. 

Mix the ortol and soda solutions in equal vulanjes, and if a 
slow-actm" developer is desired use ortol solution I part soda 
solution 1 part water 1 part Alterations in tbe proportions 
of the constituents and the addittoa of more bromide have 
much the same effect ns with pyra.-«oda. 

Ad\ rol IS chemically rehtM to qumol and somewhat re- 
sembles it in its mode of action giving clean negatives free 
from stam or fog but it has not the same teu lency to pro<lnce 
negatives witl exaggerated contrasts and has the great 
advantage that il still acts with cons lemlle vigour even at 
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low temperftttircj!, and therefore is aspecially vnhiable for 
innter woik In cold weather it may with adiantago replace 
?ho hyilrofiuinono in the metol hydroquinono deielopcr It 
IS used ^Tith sodium carbonate ns the alkali, and the same 
formula as for h j droqmnone (p 75 ) answers w oil 

Cert»wl IS a concentrafed Diixetl hqnid tIareJo2>er •which 
oiilj I'cquiros dilution with water for the development of 
plates or bromide pnjers 

Tank or “ Stand ” J}nelopmenl is a mctliod of working that 
IS very useful in some conditions Tlie platas, instead of being 
honzoniM in a dish, are pKcotl m a vertical or nearly vertical 
pasition in grooves or in movable holders m a tank of porcelain, 
papier inrLch^, or ehonito, capable of holding six or twelve 
plates at once The developer is used in a highly diluted form, 
so that its action is s ery slow, and the progress of development, 
can readily bo •watclie 1 and chocked at any dawred point It 
18 a very useful BteChod when laige numbers of plates with 
uncertain exposures have to be dealt with, or when the plates 
for any reason show a tendency to general fog la hot 
climates or in hot weather in this country the time required 
for development involves increased nsk of fnlhng, and it is 
adnaable in such circumstances to treat the plates with 
formalm before development in this manner 

A properly made tank will keep the plates at a uniform 
distance fiom one another They must not be very farapait, 
because that will iniolve wnsto of developer, but on the 
other hand, they mu».t not be allowed to come close together, 
for if they do the negatives will show peculiar banded mark 
mgs It is ess>cntnl thattiie liquid actually m contact with 
the plates should be changeil fiom tune to time, and some 
tanks are made so that they can be turned up^de down, and 
thus keep the developer well mixed In other eises it is 
sufficient if, from time to time, the tank is rocked ■somewhat 
vigorously m a diiection poiallel with the faces of the plates, 
80 that fresh liquid is biought mto contact with the expased 
film 

Pyro soda can be used as the developer, but is not so suitable 
as glycin, ortol, mctol quinol, metol, adurol, certinal, or rodmal 
The developer mixed according to the ordinary formiilais dilnted 
with from 10 to 20 tunes its volnme of water, and the plates are 
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immersed in it, taking care that no air bubbles form on tbeir 
surfaces. After 10 or 15 minntes tbej are examined, and the 
extent to winch the image has appeared indicates how loifg 
development will take By diluting the developer to^ different 
degrees the time necessary may vary from 1 to G or 8 hours, and 
in the latter case the process may go on whilst other things are 
being attended to If denred, development may be started in 
tlie tank, and after an indication as to the correctness or other 
wise of the expasure has been gained, may be finished in 
developer of ordinary strength 

When development is to be completed, or nearly cAmpleteJ, 
in the tank, it is important that the proportion of sodium 
sulphite m the de\ eloper should not be more than is necessarj 
to keep the liquid from discolouring Too much sulphite Ima 
a tendency to produce green fog 

A developer «pecially suited for tauk development is g1i cm, 
and It lb particuHrlj laluablo wben clean negatives with gooil 
conhasts nre essential A good formula is as follows — 

tlTt-in f oz S rorts 

Podium sulpl lie It OSS S 

lotas« urn <Mrboo»lo 6 JO 

Water ij>tg 30 CO 

Keep in a well corked bottle 

Icr use in a tank dilnlo with 20 to SO times its volume of 
water, according to the rat© of development debired, and odd a 
small quantity of (1 10) potassium bromide solution ** 
Factorial Denlop nent is n method deaised bv "Mr Alfred 
ntkins for determining tlie proper diirution of development 
It 13 based on tlie assumption that there a deCaite relation 
letween the tiino required for the firet appearance of the 
imago after the developer Las been potire>1 on the plate an 1 
the total time requircil to develop n negative of satisfactory 
printing qualitj This ratio m cill<al the iltrrhpm'iil /iclor 
or flaUinn /iielor For example if the factor is S an I fho 
image begins to np[iear in 1 ninute after pouring on tlio 
develoiirr the total time for di.rclo{moiit w 5 niiiiutcs, if 
the factor wore “tie nece^sar) time of deiplopmenl wool I 
bo 7 minutes. Tl is factor vanes with the make of plate, tbo 
natiin. of the dovelooer, and the projoctions of its con 
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stituents, but, a-? a rnip, it is not nilett^'d by tbUiUon of llio 
developer or by temiveiftturo \\itli a dilute or cold de- 
viilopcr, tbo time requirtnl for tlio itnigo to aj pour is longer, 
and tbo total tuiio of derelopmcnt is longet iii the tame pro 
portion To tins extent tbo method maj Le said to allow 
for the influenco of dtbifion and temjcmtiiic 

\\ lint factor H to be ii«pl forngivon brand of pUto depends 
on the clnnctcr ct tbo re iilt dc«-ired OulinivnI} the longer 
the development tbo grentei tlu pimtiig centrists of the 
negative It follows that when strong contrasts aie desired 
a high fdctoi should bo iice 1, and a low factor w ben soft results 
are wanted Tic fvctois whuh give nvciige rtsiiltK with 
difTereiit brands of platen are puhbslied fioui time to timo by 
Mr \^ntb^ns 

The time requiied foi tho first appeainnco of the imago can 
be ascertained b^ means of a watch with a centre srponds 
hand placed near the daik loem lamp, or siveiiil clocks for 
tho pur^Hjso cm be pnichaved 
ND— ^^h«n judging llie tin e of first iippeannce care 
must bo taken to neghet anj pait of the iiiuge vvIulIi his 
leeeivrd evccptionnl exposnie In land capo woik tho sky 
should be neglected, and the (ii-st nppeai me© of the brighter 
details of the land capo itself should le looked foi ni nrchi 
tectnrnl intenors simtlaily tho appeaionco ot the windows is 
not the correct guide 

Provided that tho exposure has t een fniilj coriett fictoiiil 
development will give '•ati«fnclo«y and uniform lesults 

^ith Ilfoid plates the fnctot miy lo taken as ii with 
the nmxinium cjuactity of pjio inhintel and 5] with the 
minimuTD 


CIIAPTLR VIII 

IfFOATlfES AED niFlR DbfH FS 

A PERFECT negative for pnnting purposes wall have the 
very highest lights of the subject quite opaque, and 
the very deepest shadows qnito transparent , but the rest will 
show every possible gradation between the e extremes the 
opacity of the vaiious parte being proportional to the bright 
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ness of tha‘;6 parts of tbo image to which they corre pond. In 
the case of a negative intended for the production of lantern 
shdes or enlargements, it is better, as stated in the preceding 
chapter, that no part of the film should be quite blank, but all 
should show some detail, though it will necessarily' be faint 
m the deepest shadovra It is very rirely, however, that a 
perfect negative is obtained, and in this chapter tbe chief 
faults that are likely to be met with will be d&'cnbed, and 
their causes and remedies explained wherever possible Some 
of them ansa from faults in the emulsion, others from faults 
in espasuro, development, or the subsequent treatment. 

Tilt gradatioiia art good, but the ntgative is thin—te, the 
deposit IS not a\i£ieientli/ opaque *n any jwt —Tho plate was 
coated with too thin a film of emulooa , or it Im been t«rao%ed 
from the developer too soon , or perhaps the developer was loo 
cold. Tins IS remedied by the process of xntensifteation, which 
may be effected in «eieral ways, the simplest method, ard 
on the whole the Lcit, con«i'ling of ad Img to the imago of 
metalhc aUer a quantity of metallic mercury, proportional at 
any one place to the quantity of sihTt already present This 
IS known as mercurial intensification The negatiie mu«t be 
aery thoroughly washed after fixing, and is placed for ten 
minutes m strong alum solution, and again thoroughly waslie*! 

If IS then immersed in the following solution — ~ 

Mercuric cldon te • J or C parts 

IlTdrocl Iqrip acid pure conc mioiras 1 part 

"**er 10 owi 100 parts 


If the maximum possible amount of intensification is re 
quired, the negative must remain in this solution with 
ocwiaional rocking of thedisb, until the imago is quite bleached 
and convertwl into a double cblorulo of silver and mercury 
If ®hght intensification is needed immersion must be 
shor^ The negafm 1.4 Afterwards Uorouqhly washed and 
treatftl in one of the following ways (a) It is trtatisl with the 
ferrous oxaLite deieloper (this and all the rrovimis operations 
being con ,ic(e.l m daylight) and allowe.1 to rein un until there 
IS no further change (fc) Immersed in water containing a 
(eonoslie nMimiite) U a hljrhly poisonoos .ob- 
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if previously dried must bo again soaked in water for at least 
an hour, la immei'sed in the peisulphate solution, preferably in 
a* white dish, and should be carefully watched, the dish being 
repeatedly rocked Whilst in. the solution the plate or film 
should not be touched inth the fingers, since stains and 
markings are liable to be produ ed ^\hen examination la 
required it ii best to poui the reducing solution into a con 
aenient lesstl rapi 11> itnso the negative ivith water, and then 
if neceissaiy ti-cat it (uitboi with the reducer ^\^len reduc 
tjon hn^ gone nearly, bnt not quite, far enough, the reducer 
should be pouml off and the plate flooded with a 5 per cent 
solution of sodium snljdiitc, to arrevt any further action of the 
persulphate The negative is then well washed and dne<l 

Fog — ie, a general deposit of oilver all over Oie plate, including 
(7(089 parts that should not hare heen acted on l>g light — ^TUis 
znaj arise from accidental exposure to light before develop* 
menb, from exposure to active light during development (test 
the developing lamp m the manner dcscnl^ os p 58) from 
tho US .0 of a too energetic developer , from too prolonged 
dovelontD<nt, fioni over^expoaim in the canieia, in which 
c ihO tlio edges of the plate that are pi-otected by the rebate 
of the dirk slide urJI remain cletr povihlj, though not 
often Math modern plates defective omiiUion If the 

imago IS fairly vigoixnis tho fog may bo i-eraored with the 
Howard Parmer reducer, and, if necessary, the image can 
aftenraiols ho intonaihed 

Farlial log may ariso from exposure of part of the plate to 
light or, if It ts confined to tho edges of tho plates, fiom tho 
action of an impuro atmosphere, or possiblj, if its extent is 
sharply defined, from the uso of impure paper for packing 
purposes. 

Green Fog or Dichrote lag — A deposit which, when looked 
at so that it is seen reflectod light, is bright green , but 
when looked through w pink or rod 1isb It arises from keeping 
pi itas in an iinpure atinos-pheio, in which case it occurs clueflj 
round the edges, from use of too much nlkah or sulphite in 
tho developer, fromtooprolongcddevelopment, from defective 
mnnuf ictiire of tho plateo. If only slight, and on tho surface, 
it can be remov ed b) itnmcrsiog tho washed plate in mctliy 
latcd spirit, and circfully rubbuig with a clean finger, or with 
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cotton wool moistened with alcohol It be remoi'ed b) 
treatment with hypo ^olntion to which a small quantity of 
yota-suim femcyanide has been ndde I but in very bad ca.«» 
it 13 best to adopt Abney's method The negative is immersed 
m the following solution until the image is completely bleached 
Femcctlonte SOgn. Sparta 

Potas!> nm bromide 30 „ 2 

Water 4 ou 100 

The negatiio la then well washed and treated with the ferrous 
oxflLate developer, all the operatione bMng conducted m day 
light It will be found that in the ro-de\ eloped image fuegre^ 
fog has been replaced by an almost imperceptible grey deposit. 

Chereit S'lis tj, if m well-defined patches, usually arises from 
the use of an irwiifficicnt quantity of developer to cover tb® 
plate properlj, orfroin carelessness in pouring on the developer 
or keeping the (kh level If the density niters gradually from 
one edge or com«r of the ^ late to the opposite ^ge or corner, 
it IS due to a variation in tbetbicL'ncssof the film, arising from 
uneven coaOng 

P\nMu, or small transparent epete usnally ansa from the 
presence of dust on the plat® danng the erpoeure 

Ctretdar tratitparenl spots visible as white spots during 
development are dae to the foraation of oir bubbles in the 
developer or to the existence of insensitive patches in the 
emulsion If in the centre of the spots the glass is not covered 
with gelatine they are due to the formation of jur-bobbles in 
the emulsion dtmng coating 

Mlaci. spots ansa from ooutact of the prepared plate with 
dost of a metallic character, from contact with sohd particles 
danng development or the subsequent operations, from dust 
falling on the oegatne whilst drying from impurities in the 
emuls on 

PlaoX lines a7id marlinys aruo from the pressure of some 
bant Rulistance on t) e film 

Imffular t/vicy and ojster sAsU” markxi (;s sc] \otO occur , 
they are due to fa ill* in ll e coating and dryii g of the plate. 

A metPed apjiearnries of tie negative la duo to insuH'oent 
rorJcinp of the dul lunng development. 

A vl ite poirdsfy act m u TV iLle on the suHnee of tl ® pities 
ftllcr drying It is us lally due to the use of very imrd water 
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m t!io w i«:hing operntion«, and consistR of salts of calcium Its 
formation can bo proientcd bj gmwg tLe pJatoa 13m] naslnng 
ii»ODeor two changes of mm water or dtstilled water The 
formatioij of this deposit is tnoro likel> to take place when the 
feiTous oxalate developer is used, and in that case can bo 
removed by treating the pKto with alum solution acidified 
with citnc or hjdrocliloric mid, and again washing, using ram 
or distilled water for the last changes 

The formation of this scum can often bo prevented by 
rubbing tbc washel uegitives caicfully with a plug of clean 
v\et cottonwool, and then giving them a final nnse with 
water 

A white eri/slalUne tleixiait forms in the film or on tho surface 
This arises from leaving hypo or alum, ns tho ease may be, in 
the film in consequence of imperfect washing The romed) « 
obvious In not a few cases, however, the crjstals leave marks 
that cannot ho lemoved 

The /iliii i« yellow — Tins may arise from pjTO stain and u 
then removed by treatment with the aad alum solution, followed 
by thorough waslung It may also be due to the separation of 
suver sulfide in consequence of imperfect finng, or imperfect 
washing and in this case cannot be removed 

Sdlation —A spreadmg of the high fights beyond their 
proper boundaries, with consequent blottmg out of the details 
of the surrounding parts, occurs when the presence of deep 
shadows in the same subject as brOliant high lights necessitates 
a somewhat long exposure Forexample, when photographing 
the interior of a buildmg the image of the transparent parts 
of the windows spreads and obbterates the details of the 
mouldings and the surrounding parts, or, m the case of trees 
against a brightly lighted sky the image of the sky encroaches 
upon that of the trees. Halation is due to the fact that very 
bnght bght is not completely absorbed by the film, but part of 
it passes through reaches the back of the plate, andis reflected 
at an angle upon the under side of the film where it produces 
an effect which becomes visible on development and moie or 
less completely obliterates the details of the proper image in the 
manner described 

llaLation can bo partially cored by immersing the fixed 
negative in alcohol, and caiefully rubbmg the halated image 
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With a piece of clean chamois leather, or fine linen, moiatcneil 
with alcohol, until the opamty of the depa-it is suftiaen^ 
redncetl Another method is careful local application of tue 
Iloward Farmer reducer 

Prevention in this case i^ certainly much better th in cure, 
and the defect is almost entirely obviate«l either by having a 
very thick film, which introduces greater habilitj to fnll and 
other dmwhacks, or coating the back of tbe plate, before 
placing ifc in the holder, with a (hin layer of a mixtiu-e of 
a strong solution of dextrin (British gum) nith burnt sienna 
or burat umber (ground in water) and glyeerine -Tins mix 
ture should contain suBicicnt dextnn to form an adherent 
coating, and sufficient glycerine to prevent the canting from 
becoming very dry and powdery A ebll better mixture H 
dextrin and cammel (burnt sugar), or caramel only, with 
a little buiQt sienna, or burnt umber, as recommended 
by Sebenham In any c.«s© the coating must bo done, and 
tfie plates allowed to dr^, in the dark room. The mixture 
maybe npjlied ivath an ordinary flat p.'unt bru«b, or with a 
roller squeegee which has been dippel in some of tlie mixture 
prenou'ly poure«l into a flat dish The Uactiiig ought to be 
quite dri before the plates are put into the hollers Orcat 
care must be t iken that none of the mixture gets on to the 
film, and before development the backing u carefully removed 
with a damp sjxmge 

The backing al^rbe tbe light that pas!-os through tbe film 
and prevents it* reflection from the back of the plate It niii't 
not only bean efTective absorbent of the photogrijbiiall^ nctiie 
raj*, but must have as oearlj as pacMblo the same rcfmctiio 
index ns the gl uss, in order to avoid reflection. 

PI ites with films of the ordinary ch iraelor should a 1« ays bo 
backed when tlioj are to be u«ol for pbotograpLiiig interiors, 
or any subject with cantiavstssostrong that halation i* prolml le 

All the Ilford pUtes can be bought ready bnckdl 
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CIIAPIKU IX 

'’pnFrAn\.Tio\ oi rut MdAtifs for riiiAmo 

Y AllNISIII^iO — ^An tinvftnuslictl negjtuecan l>o printeJ 
from foi some time without on/ nppreci ille injury , pro- 
vidiKl that it la thoroughly dry, and that the p iper is thoi-oughly 
dry nisi It la nlwajs bettor, however, to varnish negatives 
that it is intended to keep, or fiom which manv prints have to 
bo mad^ in order to protect them from injury both diinng 
printing and bj tlropa of liquid or a d imp atmosphere Hard 
varnihhfipociiUymade foi photogr iphic purposes should alone 
be useil, anil it should be perfcctlj transparent and os culouxless 
ns por^ible 

After the negative v» appaienllj drj, put it into n warm 
dry place for an hour oi two, so that it niaj be really Jiy 
but do nob niako it too hot, or there is a danger of the Clu 
peeling fiom the glass Now hold the negative a short distance 
in front of the fire turning it round occasionally until it js 
ahghtly warm, great caro being taken to warm it slowly and 
evenlj llol I it face upw uvh, ^ moans of a pneumatic holder, 
remove any dust hy means of a camel & hair bnisli, and, keeping 
the plate perfectly level, pour on the film, half way between 
the centre and the ngbt hand top corner, a small pool of 
vl^ml^h Practice will Nion teach you howmuth to use Now 
by geidlj inchiung the pi i(e make the varnish How to tlie 
nearest corner, then along to the left hand top corner, next to 
the kft hand bottom coiner, and hnally to the right hand 
bottom corner If thib is. done quickly and steadilj and 
sufRcient varnish has been useil the whole of the him will be 
covered with varnish Place the right hand bottom corner 
(z e the la«fc corner) in the neck of a second perfectly dry 
bottle, and, by tilting the plate drain off the varnish at this 
corner, slightly i-ocktng the plate until the varnish no longer 
drips from it * Now remove the pneumatic holder and hold 
the plate (with your thumb and fingers against the edges, 

• Special varnish cans can be obtained the upper part of which 
consists of A funnel into wbicb the vaniish from the pJate Is poured 
anl from whn.h it filters into the lower part of the ve8«el and li again 
ready lot use ® 
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ftiii! not on tho surfuce) in front of the fire or 

stove, lumin^r it ocntfionaHj, nnd tnlin^r rire tint the gli®;* w 
haale.! evenly titij not too wpidlj, untiJ the Iwck of the 
u unpleavantly hot \th«n Icmcbed with the hack of tJic IwbA 
Put the { Late in s nick and allotv it to cool 

Perform tho operation of coating qnicLIy hiitsteadil/, and 
without any flurry, ami take cart, to ti»o a snEcietil quantity 
of varnish, too much hurry or loo little %arni.h i5 the cause 
of most of the failures to vami-Iung 

Pirfcct negatiies rei|niro no treatment beyond vanushing, 
but perfect nepitirev are rare, and, ns a rule, ninth better 
prints are oblaineil if n bttlo care u pieii to A prehiainaiy 
ittprovcment of the nogativo. The defects atrso partiv from 
the shortcomms'i inhereot in prc'ent pliotogmphie proce^i 
pirtly frtm Jefoctue manipolatioo. A negative u only A 
meins to an end, that eml being the pwutive image or pnnt , 
and the nearer the negative cun bo male to arprwcfi per 
fection, the bf ttcr tnll lie (l>e resulting rnoL 2so amount of 
“doctoring,” however, mil male up for Uid pLotegrapJiy/ 
and A practice nhich is permisMble and advantageous when 
ita object IS the rraovtCl of slight or unavnidabte defects 
becomes m the highest degree reprehensible when pushed to 
excess. 

yo retonthing, nor any olhfr local treatmmt ef t^e neyatiie 
tcAatnw, u permifgiblc tcAm (Ac negative « talen pnm«nfy/er 
geifntt/ic, Aitlortcal, or judicial purpetes 

hen the contrast!! are too stroBg, and all the detail in the 
ahadows is obhterated before the detail m the high lights is 
printed at all, cover the back of the negative mth matt varnish 
—taking care that none gets onto tho film side — or mth white 
tfssue paper, nhicb is easily fastened to the glass by meins of 
skim Bulk or a very thin elation of gelatine or glue ben 
the varmsh or paper is dry, scrape it away from over the high 
lights, leaving it over thoM parts that are too tran'parent. 

If necessary, tbise parts may be still farther strengthened by 
working on the varmsh or paper with a stump and some 
powdered charcoal nr crayon. 

When on the other band the contrasts are too weak, the 
high bghts nod lighter half tones may be strengthened by 
working with the stump and charcoal on the matt varmsh, or 


I'lH'x! xTJos ot Tift \n.xTiii lon iiti'xTno 't* 

rtrtfullv mill inp u on mimI I’lpr tiinl tn n fljt j icco tJ 
wpcL \\ liiKt worV>np, Vrc|« lh*> ^’Oint ot*crtMrtn »lh 

nJUnj? U Pi> tlio rn|Hr, ptmj; it ftt tim miho tjinn a 
rotatj jnoUon 

AjvjiU tlm jiPtinl tyry /lyAtfy, tnnVing the* pnvourp pnntor 
in tlio ini 1 Ho of tlio >troV,t thin nt the or tho cmL 

Mnko %ir> Fhort Mmlo^ ftiul I»t tfuir dimtion foifow tlio 
lujM «nl curvM of tlio If tbo (ffict of Oicb *t»Klo 

flroto l'< itrooptino, jo« ftro n]>|khing fnr too miicli "Tipht, 
tlio iriygulmti •* J prniltitIJy till u{* nn<l tlocifipt'^r n< tlio 
work j»ro/JrT*o<«i. Wlion^on At«Mtii|l} iTmoMHKirr»‘fr'iInntio** 
from ft Mirfnco, it innj IjO no«'Oft'»ftrj topjoiir tlio (;ruini(l two or 
tlirtfl tiDios, AH'! cin‘»>bonll I^o lilon lo kr* i> tJjo utroko^ «!) m 
tliPMino p nomliliroction Ui« ftlwftxii llin hinl(-*t j* iicil with 
winch tho work enn Ik) <lon<’ W h> n, oti tlio other iiiml, tho 
imftgo lifts to Vpo Urtfigthinwl consnhmlil^ nml the work hi* 
to Ijo ponn oirr ft iirooful time, the i>rcon<l wt of linos must 
croM the fir-t ftt nn anplo of -IV or wi, nml ft ihinl wt, if 
neeowsar), nni<t nmki nti onglo with l>oth tho first nml fpcoimI 
N't, Ihw IS known ns “ ensw hfttchinp " If ini*tftkw) ftto mmie, 
tho retottchinp inoOintn, nml with it nil tho ritniiclnnpi mn l>o 
rcmoMsl hy moms of ciclc-in | log of cotton wool lnol^tellC<l with 
turpentine 

In lin Isrijios anil nmilir eiihjcctK tho pi neil will ho cliiell} 
ii-wful for Flrcngthening tho lights nnJ lilluig up pitches of 
oiieipn opncit} , in poriraitun, freskhs Ami iiicnilnr iJcfects 
must ho lilloil up, csnggomtcil wniikloK tonnl ilown, mnl nnj 
liAnliicr-s nnio>eil hj oinfnUj Miftcning tho jiuictiun of tho 
lights with thoslmilowsgreit enro lieiug token not to niter tJio 
contours of tho futures, nor tlio form of lights niul kIikIows 
Tllftko ft cftrefiil etu Ij of the anaUiin^ of tho fnee, ImiiiL-, etc , 
nml letjour pcmil followr tho natiirul rnr\ i>s of the fonturtw. 
Ahoio all, ftsoid destroying nil tho character in tin subji'ct hy 
such ft fatuous pi-ocooding as removing all tho wrinkles and 
rc.lueing tho whole of tb© featutes to a dull nml vapid 
smoothnevc 
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CHAPTER X 

PJ^I^TI^(} on rosiTi%E pnocp<^Es * 

P RIXTUTG or positive processes, which gue pictures corre- 
spondmg to the ongmol object in light and 'hade and 
position, may bo dmdetl into two classes — namely, j/mtt-ovt 
jM-oceesea, in which the action of the light u allow^ to con 
tinne till all the details of the image are vtable, and dtrelop’ 
nent pnctases, in which tho exposure to light is tnticlt shorter, 
and the image is either faint or is not visible at n!l,'and only 
appears with its full intensity after treatment with n developer 
The chief print out processes involve the me of siher 
compound?, and are known rC'i'CcUiely ns the albumentsed 
paper process, the ^eJaitno-cbloriiU paper process, which has 



Largely dLsplaced albumenisetl paper, oaer nhich it has several 
advantages and »ui» aur/aee atlerr paper Tho chit.f develop 
merit procofv'^s are twmKfc pajieTtgielt/bl paper, vntxoaa icon 
proceasea, an 1 pUthnot jpe 

Theso pipers can be olit-tmeil cither in sheets or cut up to 
definite siich. W hen rutting up the 1 irgo sheets, n httio con 
trivntico IS neceswir} in oirl r to obtain tie maximum mimlar 
of pieces out of n sheet a ilho it c itting any to Waste KIg -Id 
shows low, with one methoil of prcce«l ire, only nine pieces, 
7^ X 3, can be cut out of an ordiiiary si eet of all iinienijwd 
pajxir, whilst with A slight alterntiAn ten j locescnn Isj obtained 



riti\’ri^a or positim riiocf’iSi’S 

— n'-.'sumin^ tint tho piper is good up to tlio cdgos. Cue must 
1)0 tiken tbit tlio fmgtrs nro de.in find dry, and that tlio 
vt^isitue sill f ICO of tlio p iper IS handled ns littlo as passible 
Hie e^»obiire 13 unde I3 meuis of a “printing fnme" — 
a strong wooden fmmo, with a rebate to support the negative, 
and a hingod back which is provided with springs so that the 
paper may be pressed into close contact with the negatne 
^\lth negatives of largo Fwe, in eider to prevent fracture by 
the pressui-e, tho frame contains a sheet of plate glass upon 
which the negative 13 placed. In all cases it is tlosirahlo to 
have some sheets of blotting pai>er or felt, cut to the size of 
the glass, to place between the paper and the back of the 
frame, in order to equahze the pressuie and secure good 
contact between the paper and the negative 

Caro must be taken that the negative is thoroughly diy, 
and that no splashes of ram or other water get on to either 
the neg ilive or the paper, for this almost invanahly results in 
stains on the ucgativo that are extiemely difRcuIt to lemove 
The print out processes, platmotype, and the hod processes, 
are usually carried out by daylight , bromide paper and gas 
light paper are almost invanibly exposed to artificial light 
When printing with d lyhght, the pnnting frames should, as 
a rule, bo exposed to diSused light, and not to direct sunlight 
If the negative has been “doctoied ’ in any way on the back, 
It must be printed in diffused light, since prints m direct sun 
light would show the edges of the paper, varnish, etc If 
a negative should be v ery dense, have very strong contrasts or 
be deeply discoloured, then direct sunlight may used 

The brightness of the hgbt id which the printing 13 done 
affects the character of the pnnt With one and the same 
negative, pnnting in stiong hght tends to reduce the contrasts 
* whilst pnnting in weak hght tends to increase them Hard 
negatives should therefore be printed m a bright hght, flat 
negatives in the shade In the latter case considerable improve 
ment is often effected by covering the whole of the printin ' 
frame with tissue paper or ground glass ° 

With all the processes, except bromide and gashght papers, 
it IS necessary to examine the paper occasionally, in order to 
stop the action of light at the right time In a feeble lujhl 
preferably inside a room, one of the hinged parts of the hick 
7 
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li openeJ c-ircfiill}, ^tiil the piper lifted bj tlio e>l^ or tlio 
roiTier mil exmitneil, grcit ciro bung taken not to pnll it or 
displace it in any naj It is nl'O es»eiiti.il tint tlio p.irt sii 
tlie back tint remains down sbonlJ not bo disturbed^or when 
the piper is allowed to fill into its place and tbe b.ick is agiin 
fastened down, the pajier will not return exactly to its original 
position, and 1 peculwrlj blurre«l image will bo the i-estilt 

»S';>«ctnI dol/je * — In addition to the pkins aircad) 

described for altering tbe character of the print by working on 
the face or thebick of the negatiic, the methoilof printing cin 
bo made to contribute to the ipiility of tho result. “Piirts of 
the negitive tbit aro too tliin for example, may bo shad«l I J 
meins of a piece of cinl, but the litter must bo kept raovin; 
or lU position will l>e shown by a dc-tinct mirk across tl 
print If tho high lights are wry dense, an 1 it w dimmlt I 
get doUii m them without oier-prinling the shido\v>, Uke 
piece of can! suQicienlly I irgo tocoier the "hole of the fmmi 
cut a emill hole m it, in 1 take llio fntae into direct wtniigli 
hoi ling tho fninie and the tin! so tluit the hole m tho Jit e 
allows llie auiiheht to fill on Ibo liioh hghU of the 
wluUt all tho r<*>t la protected Iboennlinn^t bo kept shgntl, 
moMng MoJilicalionsof tlieeo iki icei "ill suggest tliemsclic 
after a little expcnenct* , . 

I \mifiung maj furh I» cUssed ns a l.rinliiig do.lge I 
ransists in to arranging nutter* that tlio intensity of th 
imago gm Imll) falls off at the eslgos until it merge* into th 
"hitencM of the piper Vortrait vtmbe*, especially delicateJ. 
lightol bust*, and email Ian L«cnpe« *iUi a considiral lo amoun 
of detail, aro the only lubjecti to »luch. as a rule, the metlio. 
can Is. Bj phwl with pleasing result*. A sheet of canl or tliii 
mitnl w atUchel to the pnnting fmnio nt some di«tino 
al>oio the negnlive an I in this erreen w cut a hole, the sm 
mil Rbai>e of which d pinl on tho imtiiro of tlio stilject 
Tlie frame us then jliced in diffused h^hl, and sIiotiM 1* 
ttirnckl partly roiin 1 from tune to tinio a-s prmting proceeds. 

Directly unhr tho hole tlio jnnt of coiirss' n«|iiinn it- 
full intensity, but lowants the eilge*, »h<re the pa|>cr b 
shalislby the card or tuctal, it U"coanw fainbr «l 1 fainter 
Tho further the rigui itrr is nway from the ni’gitiio the more 
grailiLil i» tho falling off in intensity, an 1 l ice ' ersa , an i ffiict 
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tvimilu to tbit lesultiHo' fioin «li tincois ^aincl by tiirniiig up 
tbo eilgcs. of tbo ipeituie, oi bj seri iting them with a pair of 
— * e , cutting tlieui so that they look like the eilge of a 
saw TJhe tbin sbeet leail that is used for lining tea cbests 
makes excellent vignetting Ecieens, it can be attached to the 
printing frame by bending it down over the edges, and its 
softness makes it easy to enlarge the aperture, turn up the 
edges, or alter its shape 

Prxnlmg xn akiea — In some cases the opacity of the sky 
la such that the sky and the landscape print at the same time 
Moie fiJquently, however, tbo sky i» too opaque, and after the 
landscape is fully pnnted it must be shaded in the manner 
indicated above, in order tbat tbe details of the sky may 
bo obtained. In many cases, however, tbe sky is quite 
opaque, or possibly is not satisfactory in form or character 
and has to be blocked out (p 93) Consequently in the print 
the sky 13 representeil by a great patch of white, ivbich is very 
inartistic Xhere are two ways of getting over this difliculty 
one IS toproiluce a plam gradatedsky by " suninng down ' , the 
other IS to print m a '•ky uitb clouds from another negative 
Briefly, “ sunning down ” consists of exposing the pnnt to 
light m such a way that the upper part of tbe ^y receiiea the 
longest exposure, and the lower part the shortest exposure, 
the depth of tint therefore decreasing from the zenith to the 
horizon as it does m nature If the snnmng down l> done 
through plain glass, or through no glass at all, the quahty of 
the print in the sky will bo diflerent from its quahty in the 
landscape, where the printing was done through the gelatine 
film Proceed tberefoie in the following mannei — Expose a 
plate to hght, develop, with tbe same developer that you uso 
for negatiies, until there is a sbght deposit of silver, fix, wash 
and dry in the usual way XJso the plate thus prepared for 
sunning down When tbo land capo is fully printed, the sky 
remaining white, place it in a frame behind the fogged plate, 
co\er the frame avith a piece of canl, and place it in diffused 
day light Now gradually move tbe card down until the horizon 
of the lantlscape la reached, where the paper must cmly be 
nllowctl to acquire a slight tmt If the sky hne of tlie land 
scapo IS irregular, it must bo maiikeil by j lacing under the card 
somo soft Turkey red clotli, and roughly fitting it to the outline 
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tlie of the cloth from tune to time, in order to pie\ent 
the appearance of any hard lines. In almost all eases, except 
perhaps with storm clouds, the sky should bo darkest at the 
top, and/hould become lighter and lighter tow anls the horizon, 
where it should be either quite white oronly slightly tinted, $a\’6 
in the case of mountain scenes, whore the honzon is very high 


CHAPTER XI 

PJI/JVT/Aff OA OELiTtSO CIlLOniDE PAPLR 

G ELATINO chloride paper is coated with an emulsion 
of silver chlonde and other silver salts in gelatine, and 
usually has a smooth and somewhat bright surface, hut can 
also he prepared witli an uoglazed or “matt’ surf ice The 
former IS invaluable whon minute or delicate det III has to be 
rendered, whiUt tbe latter gives a broader, and for some 
purposos a more artistic, effect 

Ilford Qelalino chlonde Printing out Paper (POP) can be 
obtained with a glazetl surface (either white mauve, or pink), 
With n carbon surface (somi matt), or witb a matt surface A 
"special ’ paper la al o made foi giving soft prints from 
" hard negatives, which is especially valuable when dealin" 
with under expose I negative^ 

Tl e paper mnsi> be carefully protected from damp dust, and 
an impure atmosphere, and will retiin its good qualities for a 
consi lerablo time, but it must not bo kept too lon^, It hhouhl 
be btoied m a well closed tin or cardboartl case, or in a 
wnpping of puie paper 

The papei is sold in sheets measuring 24* x 17 inches, nud 
may aho be bought readj cut to the onhnary size® It must 
not be handled with moist or dirtj fingers, and the sensitive 
surface must bo touched as littlo as possible 
The general principles to bo followed in prmtiig are ex 
pinned in the preceding chapter The depth or inten ity 
that the prints should have before being removed from the 
frames depend-, to some extent on the toning bath that is going 
to be u'cvl ^Vltb the sulphoi^nilebath that is recommended 
the prints shoull be onlj a very little deeper than thJy nro 
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to wlirti (!i< ru >■ r) littf < rMliicti'ti 

lit iiitr'ii'it) ilunn^ tlm 

TIjo I mil* ma) I* fmMiwl at onri*, c r way U' kfpt, wilti 
<Uio j twitilioM, for *• vrml dajr* TJipv are lir»l 
vraxliM vntli noft watt r, until all (lie In Mlit-r mIi* aro rv 
tnov(*l,ft comlttinii (li.it I* iiHlir-itnl 1} tlm irA*li water rrmiin 
infj ijiiile clear Tlio pnnlainll now It* twl nr ! rowni>}i rf-J, an 1 
If *imply fiacl woulj ham an unplcnsmt colour wlirn Jry 
Till* I* itiTintcil ly ile|<(wttiii|; on ()>« itna^i. nliah cor.kL'ta 
of nltm*! eilirr ailU, a c«rtAiit <|oan(ity of tnciallic Kntl 
Tim ojicratioii i« known a* “ toning, ” an ! tlic colour of tJi« 
loiml pnnt* 1* on (Im nuintity of p<I<1 that I* nlhai^l to 

ilcpoait on tLn rnl inint^ , aixl on tlm colunr of ;;o1 1, whirli i* 
ilrtrrrnliiM \>) tlm rnto at wltuli Um «t« }»i«'ii»irti takm plarr 
Many iliffi rrnl (oiling Intlixpraolulioiu nii» Ijo uH'it, ami it 
[* ixjKiut lo to u'o A mmbineil tviuncan I (iain^ Inili, 1ml aiicli n 
co'inw* fAiinot l« iwunmcnJol, I-.'iwmmj tlm i>crinaijenpp of the 
reuniting pnnt* t* alwo)t«lo«il»lfiil It i* much liottcr to k«p 
(lie optmlioiia of toning nml Gxing imhpcnilcnt of ono 
anuthor 

Got 1 for till* ptirfaico U aol) in (ho form of gotl clilonlo, 
ao-ilM np HI atiiall glnw t>il4*‘,oiclirf wlmli cvntnm* 15 grnina 
of tlio curaf<oiin<( Ono of tfio«o i« f'roticn, nint tfio ronUnU 
diixiohoil in 15 or* of •lnUlM nnter, lu on! r to mnkn 
a “stock aoliition of poll," crer) ounro of winch rontamii 
1 grim of go! 1 clilonli, or t port m (10 

bomo Bnlinc fciil»t.ince M rs-wntiof winch will combine with 
the chlorine of the gul 1 clilonilo, anil thus { romoto the ileprtsi 
tionorgoll ohilit pro'intmg nnj materiiil re«l iction m the 
intoiiMty of the imago flio be-il Mil*tmico to me for tins pur 
poHo with gi latino cMomle p'per l* oinmmtmm fiilj>hoeyniti If, 
ft white cr^slftlline wilt th it di-iroUe* reiihl) m water 

The iletnil* of ininipulilion And aiethoil of prcjianng tin 
timing bfttlis are n» follow* — 

/’rWiwiin/iry — Tlje j niils nn> jlnced fore iipwanU 

in ft largo diKh of wnter (iteferably i*ift water if it can he 
obtained), and os soon as the water become* milky, which 
tikes place mpidly, it w poiirol away, in onhr tint tlio sohil le 
silier salts rcmoixHl fruni the pt|ier imj not liaio time to net 
on tlio gcUtiTie, mil thus powilly proiluce discoloration A 
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second quantitj of water is then added, and allowed to act foi 
a longer time, b«t poured avay as soon is it becomes dis 
tmctly milkj A third quantity of water is added, and allowed 
to act fiy a still longer time, and the process is continued until 
the prints have been washed in not fewer than six changes of 
water, and the last wash water is quite free fiom milkmens 
If the washing can he eameil on in running water, so much 
the better , it must be continued until tbe water i« quite free 
from mil^ine^ as it runs away from the prints 
Whichever method is used it is of the greatest importance 
that the^irmts should be prevented from sticking together, so 
that the water can act freely on both surfaces They must 
therefore be kept m continual motion 
In this and all other waslungs or similar operations (such as 
fixing}, the best plan is to start with all the prints face upwaid, 
then turn them one by one face doivnward, until all liaie 
been moved Next turn them in a similar way face upward 
again, and keep repeating this operation until the washing, 
etc , 18 completed By working in this systematic way every 
pnnt will receive proper attention 
llurilemiw Jlat/h — In order to secure regiiJanty of toning, 
and aUo to harden the film (whuh w very impoitant in hot 
weather), tlie w laliol prints nio iiDmei-se<l m a solution of 
common salt and alum 

Common sill I or 2 mrfi 

Alum 1^011 3 

'' iitor Vj! iff . to 1 

They shoiill rouiam in tliM bith fi-om five to ten minute-., 
and mii^t be kept moving in (he manner described aboios 
Thoj nro then tlioioughly waahol in water m the hamo wij, 
and are ready for toning 

2 07ttri{f J1 lOi — It » conaeoicnt to keep the gold cblondo 
iin 1 thesulphocysnideui theforzQof somewhat strengsofutioria, 
from winch the bath can be made up 

STOCK OoLO Solution 

OoldcHonle ISgT* 1 iiarl 

II sllilcct irntcr IGozs (10 part* 

bTOCK SULniOCTATinr VIHJTION 
Amroonium sulpl ocyanHc 100^ 

\\AtcT 10 (sa 


10 parts 
tlO , 
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OHOixAKr To'iitrt Turn 

(lull clilorite £ er«, rf >ek * luff b S mv 

Ammonlnm 1^' Sft „ „ . ? • 

''atrr SOwc , %utfr *;»/- M - 

(All 1 1><> irni I rhtofi tcU t ) ' 

A apf'nni toiisng Inth it nvomnifinlvl I) the Ilionl Com 
p^nj, for wurm t«in>i b* P'lnS fine iwiiltn with wrtnintjr 
Bfnl with frfiylim from ‘•loutlo It iu iHpociall/ 

tiwfiil will) tho Ilfonl Hpf-riAl 1*01’ Tie pcrtilwritv' of thLU 
Ixitli IiM iti llie fact tlint it rontAins n nmntl (iiinntity of eoliuin 
etilfhite It IK ini;inrtAnt tl>At tio quantity of tra Inttrr 
rlio )I I tint cxrooil tlint in the fonnul \, nn I St i« rtl-ie im 
PortAnt tSiAt the etilf hue aolMtiea i-houf t I>o fm>l Iv oacSi 
IjriU-Niuhiiig iii wafer the iT<im<ito qiiiufit) of n frcsl Jj' 
rnivlml Ipinaptmnl fr)>Ul rf aulphite 


hToex MLPiitv fiot.rnt"» 

(* xl um lull I it« 

\Naiir 


lOirra. M 
10 on. 


ArixiAL Tovikq IHtii 

rutlcHoHle 3|m. or »i irk Kitotion !iu 

Kxl am ( Ipllio tJioA. . . „ )ltoS« 

Aintnoiuum I IplornriMa !'> n n » - » 

«8l r •OoiA, Watiro/ f "0 - 


\V hen the »peciil I Ath » us(<<l, the iniSphite hhoiitJ Lt a I Icl 
/ast jiiRt lieforo toning 

file orilinnry Imlh may \>e throwu away nfter toning ot-cIi 
baUti of I nntK, or isny ho Mrciigll enoil from time to time 1 y 
the a I tition of more gold ehortly t'eforo umj or clnnng n!>e, and 
thus bo i sell over and over Again Thu laetlnxl is only recoin 
men leil when toning is cnmcil on even daj > and the strength 
emng should not bo repcnteil loo often, because the bath 
gradi ally becomes charg^ with imfnmties. It must always 
be filtered before u«o if necessary, nod a fresh bath shout I be 
ma 1e up ns soon as it shown signs of producing any stains or 
of workmg irregularly in nny way whatever 

Hie special toning hath cannot be ii«ed rcpcafeilty in tins 
manner bc<an>o tl e snip) ite alten rapi lly when tie lijnil is 
exp<>>od to the air in distics If it is icss.'^iij to streiiothen 
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tliU bitli dtiring imc, the folIoTving strengtlionitjg solution may 
1)0 omplojeii : — 

StocV, eoKl solution . . . 4 o*'» . . 4 parts 

Stoct^ snlpbocyanido solutton . 2 „ . > . 2 „ 

Stock eulpbltc solution . • 2 » . . 2 „ 

Water 10 10 „ 

It is not linsirablo to make up mors of tliis solution than is 

liknly toibe required, but if Uie sulphite is only added just 
t>ofora ti^, and to the portion that is to bo put into the bath, 
the other ingredients may be kept ready mixed for some daj’s. 

The strengthening solution slionhl be added in small 
quantities to the bath when it b^ns to tone very slowly. 

TonviQ is carried on either in weak d lylight or by artificial 
light, and on the whole the Latter is better, because it is more 
constant A porcelain dish should be used, and should be kept 
for this purpose only If the dish is large enough, four or five 
prints eao be toned at the same time TTiey are immersed jn 
the toning solution ono by one, care being taken that no air 
bubbles form on their surfaces The pnnts should not be 
allowed to stick together, and should be kept in constant motion. 
The colour gradually changes to brown, then to purple, and 
hn illy to a slaty blue Tlie pnnts must he carefully watched, 
expeneneo alone will enable you todecide wlien thoyshould be re- 
moved from the bath The bhorlcr the time during which they 
remain, the wanner or redder will bo the colour of the Cni'^hed 
prints, and the longer they remain, Uie bluer or coldei will 
they ho. On remonl from the toning bith tbo pnnts are 
rapidly rinb>ed with water in order to prevent continuance of 
the toning, and after being washed in four or five change* of 
water they are ready for tixing 
The fixing solution contains 


IlTpO 

AVater, iy) to 




That Is to say, it is a solntion of hypo (sodium thiosulphate) 
cne-thiul the strength of that used for fixing negatives 

The punts btiould lemain m the fixing solution from 10 to 
15 luiniitQs, and uiuat ho kept constantly moving, gieat c ue 
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being taken tliat thoj do not stick together After filing * 
they are washed m mnmng watcrfor two hours, or, if running 
water is not available, in many changes of water, each quantity 
being thoroughly drained off before the next quantity js added 
Considerable pains must be taken with this important opera 
tion of i\n*hing if permanent result# are de«ire<L The prints 
must lie removed from tho fixing bath one bj one and put 
into the washing water separatelr, not even two or thive 
together \\hiUt in the washing water the} must be kept 
m gentle motion, and must not be allowed to stick together 
01 against the bottom or eide:^ of the washing a essel 

U hen running water available care miut be taken tint 
the wilier throiij,hout the whole vessel i# m motion anl is 
comiletely changed, it ml^t not sinipty flow m at one etil 
nnl out at the other, leaving the bulk of water iindernentli 
iinchangeii The water should come m at the bottom and 
flow out at the top or vice versa and the exit should be ns far 
nwa} as possible from the inlet The inlet pipe should if 
poBible, have such a direction that the mass of water ncqiiire# 
a gentle rotar> motion. 

hen running water i.> not available, or the water cannot 
be kept in clfective motion, tite pnots must be separated b} 
bank It IS a good plan to arrange them oil face upward'', 
tl en all face downwanl* and so on altcmatelv 

It M Tiionoicn iraihing rathfr t!a>\ jn^onget rraihinj ihul 
IS ntcessai / 

In order to dry the prints they are placed /oca vpvMrdi on 
blotting paper, or a clean cloth, in a place free from dust. 
Miislin stretched on a wojoden frame makes an excellent 
support Nothing «bouId be allowed to come in contact with 
the wet gelatine surface, or Uietwo will adhere firmly when tlie 
print IS dry The prints may be suspended from a Ime by 
means of clean tevoden clips attached to one corner 

Throughout aU the manipulations the solutions should be 
kept ns cold as possible, but tbe temperature of the toning bath 
and fixing bath sboul I not be below 60° Fahr 

In warm weather, if the gelatine tends to become soft, it is 

• It IS a good pUn to pot the t«mti that are tepposoil to be filed into 
a tecood quasi ty ot h;tx> solotion in oidw to Iftsare complete tvmoval 
of theeoluhlc silrer compoonds 
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iiivo^varj lo imiiuivo tlio pniit« in Atiim solution, citiier Ixfoix 
toning or nftcr fuin,», lint the nium must bo very Ihorougiily 
out beforo t)io prints nro put into any other solution 
Tins treatment with fthitn is always nitmntngeous though not 
necestsir), it tbo pnnla nr© to bo mounted, it is nbsolutol} 
ON!«cnlml it llioj aro to be emmellctl or biinuslied 

Gclatino chlanJo piper wjl giio pa«siWo pnnta oven with 
indifferent negntnc', but gooil prints, cnpablo ct ncqiunng a 
pood colour in the toning bath, and retaining their vigour after 
hiing, c.i»i only bo obtained from good negstiTOw 
The duct detects (not arising from tho chameter of the 
negiliic) tint are likely lo bo met with aro as follows — 

Led jMkhes that re/iise to tons ari'O cither (1) from h indliiig 
the pii>er witli moist or greasy fingers, or (J) from ilcfectMii 
llio emulsion 

Ifnewiinesi of cofoitr is laiiseil byallouing the prints tohtiek 
together in the toning bath 

htftiiol lo tone (partul or complete) arucs from absence of 
su^cicnt gold from the toning bath , use of a i ory old toning 
bath that has become largely contaminated with organic matter 
from nrenous batches of prints , intrexluction of email quanti 
ticaofhjpo into the toning solution 
A &rmcn dtica/arakon, vistbfo of cour<o more parficiWarly in 
the bites of the pnnts,and appeanng whilst washing between 
toning and fixing, or po^sibl}, in raio cases, during toning, is 
duo to the introduction of snin]] quantities of the fixing bath 
or solid hypo into the liquid (sco Appendix, p 220) It is 
noier advisable to begin fixing until all the prints^havo been 
toned and washed 

The advantages of getatino chloride paper ho in tho case of 
manipulation, the perfect manner in which it renders fine 
detail>, and the transpareniy of tho shadows. In the characte: 
of the results, and in tho method of worlong, it resembles the 
older albumenised paper, but it has the great advantage that 
the prints are much less liable to fade 

Self to7i>itg I'aper — Intona paper roznorcB the necc<.sity for 
the process of toning ns dcsaibed cm p 103, 6inco tho tonin" 
inatond is ccnlaiiusl in the papci and oj orates dming the 
process of I xmg Ihintin^ is cuiied to a distinctly greatei 
depth than won! 1 1 1 irpnrcd foi ordin uy P 0 I’ llie j nuts 
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nr© then, inlfiuut jireviatts tcuihm'j, CxwJ for from fire to ten 
minutes m a fre$h Iwth of 


Hypo 

Water 


4 OB> . SO psrU 

SO 100 


and nr« kept in con fnnt motion AUnit 1 02. of the hjpo 
solution should bo nUo«tsl for Mcli hnlf plite 1 nut, and for 
smaller or lirg r sizes in j niporlton \ an%tioii8 in tone are 
obtained with stronger or tieaker liipo baths and longer or 
shorter immersion therein Jfot less than five minutis should 
be allowed for tis.ition Tlio prints are Unally w^shed for 
alioiit an hour in running water or m frequent changts of 
water, and must be kept well sepamieil and in constant gentle 
motion throiifhout the process. Th® prints are dried in the 
same way as ordinar) POP (seep 10i‘) • 

Yellowness in the surfac® of Intona P'»pee O)'*?’ be ignored, 
bectuse it disappears m the fixing luilh 

Qloss} pnntsmsi bo enamelled on glass or fcirotrpe plateN, 

which must be jier/retly efenn, and should h© pchshevl «ith a 
hinnil quantity of eohitton of white wax j oz, benzol lOozs. 
Fniite which are to be enamelled must be banlened b^ itomer 
»imi in alum l^ors, water 20 ozs , or, chrome alum dOgrims 
w Iter 20 oz»., for 10 minutes after the hypo bas been quite 
wa»beloutof them After the alum bath the prints ebotild 
again be tboroiighl) \™.-beJ, anti then be brought into contact, 
face downward', with the poli«he«l gliss or ferrotype plat© 
immei'-ed in a disL of rlcau water Tli© plate and the 
adhering j nut are lifted out, equeegeed into good contact, 
excess of water rcmoaeil and the plate stood up to dry 
'' hen quite dn but not before the prints should be rare 
fully peeleil otf 

Ilford Collodton ojuf Hgftlona P<ry>rrs — Thfeo are collodio- 
chloride paper®, which gire a long range of beaubful tones if 
the instruetious issued by the m ikeis ore carefully earned 
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PRlNrii^Q 0\ ALRUMLytShD PAPhll 

T ins IS one of the oldoj^t, and wis foi i long time the most 
wdoly Used, of all the photo-prmting processes, but 
there can be little doubt that it has been displaced by the 
geKtino chloride piper 

Paper of the purest quahtyia coated with a Kjer of albumen 
cout lining some soluble chloride, and after drying h flailed on 
a solution of silver mtnte, which converts the soluble chloride 
into silver chlonde, the albumen into silver slbumenate, and 
leaves these products on the surface of the paper, together nith 
an exceas of silver nitrate 

The precautions necess irj in Looping and handling the paper, 
and the general details of the manipuHtions, are pieci»ely the 
onme as with the gelatino chlonde paper 
The toning bath contains gold chlonde, together with some 
salt capable of absorbing tbo ihlorme, just os in the cose of 
gelatmo chlonde paper Sulphocyanide cannot, however be 
recommendeil for use with albumenioed paper, but sodium 
acetate, boiax, sodium bicarbonate, nod sodium tongstnte all 
give good results, In no case sho^d the temperature of the 
toning hath>< be below 60® Talir, and all of them work better 
at G5° or 70® Fahr 

The todiuvi aettate bath \i> made up as follows — 

*10(11001 acetate CO gis 30 parts 

GoM chloride 3 • 1 part 

^^atcrn^((> 20ozs 4400 parts 

Tlie solution must he made at least n daj before it is to be 
used, and siiHicient precipiUited chalk must be added to make 
and k(?ep the liquid quite neutriL It will keep for a long 
time and may bo strengthened by the addition of more gold 
solution when necess.ary, but slionll be tested now and again 
for aciilit) ,t and shaken if necessaiy with some more chalk 
Tlic borax lalli may ctKitam — 

riorax 90 ers 90 parts 

Gold chton le 1 gr* 1 i«rt 

W ater to SOols SSOOparis 

• Or stock gol I solution I ox forcacli^ia 
t A strip of blue btmus paper immersed m it is 


changed to red 
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Ihe bon'c solution iloiie luiybo kept foriin^ length of time, 
but the gold scliiUoii sboold ba aillc<l to it just bcfoi-o use. 
Diinrg toiling more gol 1 m ly be a«I le<l if necess-irj , in smiH 
quantities at a tima if the m-oI bath w kept it foon piycipitates 
anj gold that may haio been left in it, and therefore a fresh 
bath should be m ide up each tune Over toning is much less 
likely to occur with the btaa'tbatb than with the acetate bath. 
Tlie bicnrlonatt bath — 

Sodinzn bicarbonate 10 gT*. 

Gold ehlcmde 3 gre.* 

atcr vp to SO 

The bicarbonate eolation may be kept for a long Cimc, but 
the gold chlonde must bo added just before use, and a fre<h 
bath must be prepared each tune th.at a batih of prints has lo 
be toned 

The wdtKni tuuytMe bath — 

Sodinm toDgsUle SOgrs. t pirti 

Gold clilondc 2 gia* (^25 pvt 

SOoa JCiOO parts 

Thu bath can be kept ready mixed, but it u not adruable to 
nse the same quantity more than once 

The pnnta should be very tboroigbly washed before toning, 
and the last wash water should show no tmre of milLincss. 
Care mu«t bo taken not lo over lone, especially when using the 
acetate or bicarbonate bath. On removal from the toning 
bath the prints should bo pi locd in a large ih-sh of water ^ 
binng, washing, and drying aie done m the same nay 
ns with the gelatino-chlonde paper Thorough wn“.hiiig H 
essential but very prolonged washing w injurious, reiluces the 
vigour of the prints, and tends to make tbezn fade 

Tte faults hkely to bo met with are wmiKr to Uioo found 
with the gebatino chloride paper If the acetate l>ath is used, 
refiia.ll to tone tn.ay bo due to a«ditj of the tonmg b ith 

The great defect of prints on albtimenijed paper is their 
n-ant of pcrmaneuco. Detenontwn is of two kiniU (I) the 
print gradually becomes yellow, and peesibly even broan, all 
oier, the change of course showing moet in thooe parts which 
sJ oitj I remain white , (2) (he muigo itself gradually f idea. 

• Or stock go! 1 solation 1 et for each grain 
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llio Itr't nsult H *liu to imi'crfcct /imif;, nri'in^ fitnii tlio 
IIM) C<r too WCaW H Hllutlt>lt Itt . or to InMlllKICIlt u 

afjcrfisiup 'lltoonii'Cof tlMJKwiiln'KiiUHiiot^i.lHcciirxNl^ 
knowtt , It inftj Injtlnc to Altinnt io vlilTucnt c\srs 

Tho oc-nrrt uioro wjlli muiinto*! pnnU 

thivu witli tlicw) tint nro Itft iitimoiintcii , tii Mmo cn.sCH it 
IS ftccilrritcsl msiiflriciit oo-'liinp, c iwnllv ^vlI^n nliim 
lias K-on ii'O.!, but, on the otliri Innd, \Trj long wnslniig is 
injurious, it h prtmiofM li) tho ums of fotir jvivte, or ncid 
gluo or grlatme, for mounting, it not infnsjuentl^ nri'os 
from iniiAintii>s in the mounts , it is mitcli less Imblc to tnkn 
^Iseo if tho pnnts nro hp| I |x rf«-ctlj 


CHAPTfclt \III 

^ Piir\m(7 0 % jfitoi/fDf pipfii 

B IIOMIDK PAPJ II IS |ft|x rcoiorc'l "ithgilfttino-hronn lo 
cuiul'Uin, lumlir to tint usoil for the { rpparnlioii of 
plates, hut, AS II nilc, loKK-iiMdie 'ilinp.ipcrn quins tho anmo 
enro iw rliUs uitli twioct to Momgo mil protection from 
white liglit, hut, in con'cqucnco of tho lower fotiMtixenosa, n 
bnghlor and a j ellowor tui) bo iisesl in ilo\ elopmcnt and 
other oporatiom tlnn would bo aafo with ordinary pUtCR 
Ilford Bromido Paper i* msdo of three degrees of rapiditj — 
namely, “slow,” which should bo used for contact i noting 
and dajliglit enlargements, “mpil, whit his intended for tho 
making of enUrgements by cither d lyhght or artificial light, 
though It maj also be usoil for pnnting by contact and IMIS, 
which comes between tho two Lnch emulsion n spread on 
different kinds of piper, so that wo haio “roughslow, ‘smooth 
slow,” “rough raj id,' “smooth rapid, ' “ \ery rough, “carbon 
surface ’ (scmi matt), ami * glossy, the three last l»eing tho 
same speed a-s P Mb As a rule, tho smooth j aper should 
bo usctl for small prints or for subjects where minute det^ul 
mast'Tx) shown, wlnlst tho roogli paper is tietler for large pnnts 
and subjects m which subordination of the detail increase:! tho 
artiatic effect Those witli a matt surface are specially adaptcil 
to working up with either brush or pencil 

The PI itino JIntt Surface (P JI S ), winch is coated on a 
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specwil sinoofli tJijck piper, prints hinn" qnilities net 
obtiimnbk on the other vanebes 

“Bi'omon'v ' is n stpecinl lanety of Ilfoiil finteil IJroroH* 
Paper It is produceil in fi\o t ineties and tints, all of 
which ai'O rapid and matL 

Negati\ es for hronitde pnoling *>hould not have very strong 
contrasts, and the shadows should show a considerable amount 
of detail The character of the print cm Iw made to vary 
very considerably by altering the conditions of exposure, and 
a negative that is too thin or weak in contrast to give even a 
passable print by other methods can often, by careful printing, 
be made to give a very fair print on bromide paper 

Exponure is made to gasorlamphgbt man ordinary pnntmg 
frame Care must be taken that there is no dust pn the eiir 
f ice of the negative It is somelunas dj&cnlt, in the hg^bt of 
the developing room, to be certain which is the sensitive face 
of the bromide paper, but if the sheet is left exposal to the 
aip for a short time, it mil curl sbghtly at the edges , the faro 
that curls inwanL is the sensitive face, and should ho place 1 
m contact with the negative 

Any gas flame or lamp wiU serve for making the eTI>o^u^e, 
but It IS advisable always to use the samelamp or burner, with 
the dame turned up Co the same height, in order to simpfify 
the estimation of the exposure ^^'he^o gas is availible, the 
most convenient plan is to use a “bjepass” burner, which 
&an be screwed into an ordinary gas biacket in place of tlie 
common burner Turn the tap of the bracket full on, and 
regulate only with the tap on the burner It is much better 
to have a bye ] ass burner fixed to the end of a board, about 
4 feet long, 4 inches wide, and 1 inch or j inch thick, the 
burner lieing connected to a gas supply by means of a flexible 
inliaruhber tube On Che board itself are malted definite 
distances fiom the flame — 6 inches, 1 foot , 18 inches , 2 feet , 

3 feet, 4 feet (6g 41) It is then easy to place the pnnting 
frame at any desired distance from the flame, and if necessary 
a small block of wood may be jdaced behind the frame m order 
to keep it in an upright po«itian 

The time of exposure is determineil by the character of 
the negativo and its distance from the flame. Eoiigbly, the 
exposure recjuired aaries as As a^are of the distance for 
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oxaniple, twicHj the (lb.t-\ncc, four times l!io exposure, find throo 
times tlie di tanoo, nine times tlieexpobiil-e. flio bu-t distance 
defv-nds on tlie natiiro of Uio negatiso and the chancier of 
the print toqmrc«l Hold Ihonegatiio between jour eye and the 
Oamo at some dutanco from the latter, and gndually reduce 
tfio distance until the details in tlie high lights (i « , the most 
op\que parts of the negitixo) become simWo, harsh contrasts 
and clialkj lights mil bo obtained if tbe printing is earned on 
at any gre iter distance As already stateil, to print in a bright 

light t e ,#ioar the flame — tends to reduce the contrasts , and 

to pnnt in a feeble light — i e , a long way from the flame — 
tends to increase the contrasts It follows that ncgatis es mth 
strong contrasts should be pnntcd near to the flame, whilst 
negatiiea mth iieak contrasts sliould bo pniitctl at a consulei ible 
(b'*t ineo Vor aierago negatives 18 inches from the flame h a 



suitable distacco, butlargencgatnesmust be kept farther away, 
or must be kept moving from 'ide to side, and up and down, 
during the exposure m order to secure eien illumination. 

It IS difficult to give any useful estimate of the time of exposure, 
but an avenge negative, not staiued, at a distance of 18 inches, 
will require about lOsecoiids with a good No S gas burner, with 
Ilford slow bromide paper Hapid paper w oiihl mjuire about 2 
seconds Classifj your negatives according to tbeir character 
and opacity, into five or six groups, and after a httle practice 
you will soon be able to estimate the exposure with considerable 
accuracy W ben once you have found the best distance and 
exposure for any negatiie make a note of it 

It sliould be observed tb it the best results on bromide paper 
can only be obtamed when the exposure has been fauly 
correct so that development can le cairied out fairly rapidly 
m a normal developer Prolonged development, due to nddi 
tion of much bromide, or to dilution of tbe developer, usually 
gives prints with an uusabsfactorjr colour and a moi o or leas 
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jcllow M)lul siiUtuicc that will not ili-iohe iii w iter, but 
ili-'S.ohea i-cadil) in tv solution of jiotossium oTalato, formin,' 
a ili'cp orange ml solution It posse. coosadernble re 
ducing ptfvver, owing to lU tendency to change into feme 
oxal ite. The solution of ferrous oxalate for use ns a developer 
mav bo prepared by dissolving ferrous oxalate in a solution 
of jwtassnm oxalate, but it is nsiially made bj aiding a 
solution of ferrous siilpbato (protosiilpliate of iron) to tlie 
solution of poto-ssium oxalate 

rhewaj^ti xvhicli the two solutions are mixed, and their 
relative propoitions, aro points of great importance If the 
oxalate solution l> gradually ad led to the iron solution, a yellow 
preapitatcof the ferrous oxalate nt once begins toseparate, and 
it will not re dissolve except on addition of a considerable 
quantity of oxalate solution and vigorous shaking If, on 
the other hand, the iron solntion is poured into the oxalate 
solution, so that the latter is in excels, the dark orange liquid 
that 13 formed remains cleir up to a certain point , but if the 
addition of the iron is continued beyond this point, the precipi 
tvte of ferroos oxalate b^ins to separate. 

These facts le.ad to two maxims that should always be borne 
in mind (1) Always add the iron solution to the oxalate 
solution, uid not vice versa, (2) be very careful to avoid 
adding too largo a proportion of iron solution When a preci 
pitato does form, it can usually bo re dissolved by adding more 
of the oxalite solution 

The following solutions aie requiml for the compounding 
of the doveloper — 

Oxalate Solution 

rotassuim ox-llatf* 10 ozs 1 part 

Potassium broniicie 20grs. 000.> p.art 

Water to 40oss 4 parts 

The salt IS djv«olred in about tbree-q«arter:> of tbefull quantity 
of hot water, liltered if nccesisary, and made up to the proper 
volume by adding more water after the solution has become cold 
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Ferrous salpliate 

•»Jozs 

1 part 

Water vp la 

10 

4 parts 

Sulpbunc acid 

IS drops 

Small qaanbtj 


The fci rotis sulphate must te in pale gi een ciystals without 
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nny Li-own coatiiy, and fliould be l»ept in well corke<l bottles. 
Befoio being; di.sbol\e<1, tt&bould bo finely powdereil, tbew*ter 
used maj bo warm, but most not bo < ery hot, and thf sidphiinc 
acid should bo added to tbe water at the bc^nning Use about 
threo-sjuarters of the full t^uantity of water for prepanng the 
solution, and make up to the proper TOlnme after it has cooled. 
The solution gradually becomes useless if exposed to the air, 
and it should bo 1 ept in small bottles bol ling not more than 
two ounces each, and tl ey sIioiiM be filled up to tbe nock, and 
lightly corked ‘ 

Adi one part of tie iron solution to four parts of tlie 
oxalate solution immcbately before use If necessary a few 
drops of a 10 per cent potassiom bromide solution may bo 
added, but not more than 10 drops to each fluid ounce 

It la perhaps worth noting that four parta of tbe oxalate 
solution contain one part of potassium oxalate four ports of thi 
iron solution contain one part of ferrous sulphate, and tbe twe 
solutions are mixed in the proportion of four parts to one. 

With ferrous oxalate the colour of the image shows very 
little tendency to ranation, and a large number of pnnti 
practically identical in appearance can bo obtained wntliout 
any speci d difficulty 

homo little trouble k experienced with the oxal ttedeieloper 
when tbe water supply is " hard," because of tbe pioduction 
of white piecipitato of calcium oxalate tbe amount of 
which depends on the degree of hardn^s of tbe water Since 
however, the precipitate is white its effect on the pnnt is not 
noticeable except in the case of very hart! waters. In the 
case of Lantern slides the effect is more marked and the slide 
appears opalescent Tlie precipitate is formed if the developer 
is diluted with the water, and also during the early stages of 
washing The difficulty » of course removed by lining soft 
water, if it can be oLtaineil, few diluting the developer and for 
the first two or three wash wstera. When soft water is not at 
hand some of the hard water should be boiled for half an 
hour, and can then bo used for the purposes named after it 
hiijcooled and has become clear by settl eg or filtration 

feoak the exposed paper in water for two or three minute^, pour 
off the water and pour on the developer Some little time 
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elapses before tbo image begins to appear, but it then comes 
up quickly As soon as the proper amount of detail in the 

S lights 13 visible, remove the paper from tho developer, 
quick^ immervo it m a clearing solution composed of, — 

Arctic acid } oa 

\\ atcr SO oz" 

Acetic ncid lias the advantages that it is icadily obtained, is 
non poisonous, and can bo measured out instead of being 
weighed Oxalic acid is, however, by fat the most cfhcicnt of 
all tlie substances that may bo use! for the removal of iron 
salts, from paper, and it can bo used in the following foi m — 

Ovalicacil IMpfs 1 part 

40oza lOOparCs 

The print must only remain for n -^hort time m either of these 
solution^, and must then bo quickly and thoroughly vrasbed. 
The same quantity of clearing solution must not bo used for a 
large number of punts The iron solution that is carried by the 
pnnt into] the clearing solution rapidly becomes changed into 
a feme salt by the action of the air, and the feme &ilt will 
benously reduce the intensity of the image, if the latter u 
allowevl to remain m the liquid too long 

If the prints, wften rtmovtdfrom the deithpcr, are put into 
plain tealer tnihoul preiiont icashing in the acid solution thsg 
are very Ukel>/ to he stained hrown oietng to the precipitation of 
oxide of iron %n the film and paper Shoull this happen, the 
stain can generally bo remor^ by immereing the print (after 
treatment wath alum) for some time in a weak solution of ovahe 
acid and afterwanls thoroughly washing with water 

The same developer can bo used for several prints, but 
gradually becomes Mower in its action and tends to give 
stronger contrasts In printing from negatives weak m cou 
trust it IS desirable to nse some old developer, strengthened if 
necessary by the addition of some freshly miaei The colour 
of the image is a goal black If the developer is mixed with 
an equal bulk of watei, tbo colour of the print is a somewhat 
vvvrmer blick but development is Mower, and a shghtly longer 
exposure is required The ferrone oxalate developer gives 
comparatively little power of corroctmg for errors in exposures 
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If the pnnt shows signs of mer-eiqiosure, dilute the de\ eloper 
with wnter, or add n lai^ proportion of bromide, the r«-tnin- 
ing influence of which is eonddenbly gre.ater than with pj^o- 
Fixing — When the ferrous oxalate ilereloper has ^beon n-ed 
the pnnts most be thoroughly washed, after removal from 
the acid clearing bath, eo that all trace of acid !-> removed 
They are then fixed in an ordinary hypo solution (20 in 100 ), 
a fresh quantity being n«cd for each Ixitcli of print**. 

.tVf ter development with metol hvdroquinone or nmilol the 
punts are rin^ in clean nater for a minute or so, itid then 
bred in hyjio 3 ois,, water 20 ors , foi about flftein minute''. 
The addition of 4 or of potassium met ibisiilphif e to each JO om. 
of fixing bath la of adiantnge, na it heepa the solntion clear 
StaiM —Great clcjinlinesa !•« albolutel^ ne«iss.iry u hen w ork 
ing Math ferrous oxalate If Ibo solution, or a pnnt niowfeneil 
mth the eoliition, comes m contact with a trace of p>ro cr 
qumol, a black stain w proJucwL If a small qiiantitrof hiTO 
^ta into the doicloper, black or broum stains are formed on 
the pnnts, and ennoot be removwL This result is proiluee«l b> 
such stoall traces of hjpo ns may come from wapiiig the iinpert 
on a duster that has uV'n wetted with h}po solution, anl from 
touching with the finger* spla-ahes of lofo that have lsa.n 
allowed to dry on the working tali' 7 ho best plan u to 
develop, clear, and uash tlio aholo Intcli of prints before eitn 
pounng out (bo h^-po that is to l>o u'O'I for fixing 

Drying bromidt pnnt* —Nothing must bo nlloHed (o come 
in contact with the u et gelatine surface, and ll o { nnts mud 
be alloweil to dr), fneo upwards, on a clnin cloth or blotting 
paper, tn a place as freo from diKt ns pOKsil )o or (bey may be 
*u«pcn ltd from a lino bj means of clean inWen clips gnj ping 
the pnnts at ono comer 

/ciufb m 6rtwii</epniitr — Some of the fault*, imlii ling want 
of co&lmht, too mucli contrast, ete, are i Icntieil with tboec 
olieerved in nrgatiim an 1 arfio from tlie same caii''C«. 

} (//oie «tii»s in pntcl m or alloaertbe pilot, ma> an'o from 
dilTi rent mu*-* (I ) fn in tl o iDtixMliictir n in sn all qunniili •• 
of 1 yj*© into the del rlojvr wl en metol bjdnvjuin aie or some 

other organic detiloper I* b lag U'*a| , (.’) from putting lie 
I ni I out (f tl e otalalo d Talofa r into { lain wafer, Jn-teji 1 • f 
into the an I rlennng Icitli— tbo staio Ving diir to peroxi I of 
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eomjUU m uhoiU 30 ttconU Tlien nn^o llio jmnt in witc 
nndjhco it in tlio fixing Inlh Tlio doitloper mnj bo 
.^or FOicrnl pimta in «i«c«»»sion, provnltil timt it remains coloui 
less anil iloos not begin to net too slowly 
i)eix/o;>er — 

Solium sulihitc 
Ami lol 

1 ota«slambruatne 6 oljtion(l hi 10) 

^\nte^ 

Tbo f*'{ing b itli should contain — 

Ilvpo . , 3 or 15 parts 

Alatcr 20 ot ICO , 

and a fresh (jnantit) should bo us«l for each batch ot ]>iint> 
Caro must bo taken that tbo prints nr© completol) immortoi 
111 tbo fixinc bath and do not stick together, or \elloir stain 
ma) bo produced Not less than 10 oiiniitoa sbonld bo allowei 
for fixing, and the prints should after\ranU bo wasliod u 
frequent cliangos of water or m running water for about ni 
hour An acid fixing bath, made b) adding j or of potissiiiD 
metabuulphite to each 20 ozs. of tho ordinary bath, is speaallj 
rccommonded, and may also bo used for bromido papers Tli' 
prints should bo daed in tho same wa> oa bromiuo prints. 

If the exposure has been correct and tho operations hai' 
lieon properly carried out tbo prints are of a fine black colour 
Postcards, coated on one face with tlio various emulsions 
and requiring exactly the same tnuitmont as tho corresponding 
papers, can also bo obtained from the Ilford Co 


4 or 
i fTr* 

10 


OilAPTBR XIV 

PLATIAOTTPE 

T he platmotype process, of which there are several modifi 
cations, yields prints that have a matt surface and i 
pleasing black, or with special treatment, sepia colour Tbi 
image conaists of metallic platinum, which offers great re 
sibtauco even to powerful diemical reagents , and consequent!' 
it may safely be a«aumed that the pictures will l>o as permanen 
as the paper that they are printed on In fact, so far a 
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artisbc 'ippearance and permanencd of results are coneerne<I, 
platmotj-pe is at prer^nt iuisnr{US!«d by any photop«pb«c 
printing process, » 

As a rule the paper is sensitized mth a mistnre of feme 
ozahite (or a double oxalate) and n pKtintim salt On ex 
posure to light the feme oxalate is converted into ferrous 
oxalate, with a change in colour and the prcsluction of a 
comparatively faint image Tlie ferrous oxalkto is, howeier, 
m the solid state, and acta but little on Uie platinum &alt. If 
now the pnnt is immersed in a solution of potas>mm osaLate, 
the terrous oxalate liKsoIvi^ , hut at the moment tliat it p<ws».t^ 
into solution it reduces tbo plitinum salt to metallic platinum, 
nhich IS depositoil on nnl in the ]>aper whera the firrnus 
oxalate was. Since the ijuautity of |>{aticium rediiccil depends 
on tho qnantita of feirows oxalata proaent, and since the 
latter depends on tho amount of light action, the n’snU i'* 
tho prolnction of a prop»rl> grndetoJ imare coropQ»c<I of 
rtalticed metallic platinut^ and all that remains to bo dene 
i-< to rcmoii'e fcom tUo paper tho exems of platinum ami 
iron Balta. 

Ilfarrl Platcna PApff w a plitinuiu paper which i-s doretoped 
in cold soliitioas and yKlds prints of a black colour Tim 
paper u is„nn! in sheets or in cut sires, and \s packed in 
so! hreil tins. Imcloscl in (he Im with the paper u* a lump of 
calcium cblanle, for tho pur|Kiso of keeping tho air in the 
tul>e cjuito dry, but when onre tbo tin has been opened (he 
paper should he takrn out and placcil in ono of the usual 
storage tulew sold for the parjo«r, which ran bo ot tsineil 
• from all i Iiotographic dmlera. Caro mu-st bo taken that the 
ralaum clilonde in (he storage tube is not itself damp. 

Ono of the chief points lo conoecthm wath platinum printing 
1* to keep tl e papsw as dry as |x»ssit le, not onlv during irtornge, 
but during mriting, and, m (act, tin to ll o time wlcn it « 
deselopeth If tie psiper i« allowe>l to Uvotne ibnip, it M 
proteihle that (he pifily of (to silutrs of (he pnnt sfilisifT'r, 
owirg to shg! l chetiiicsl action that takes plieo in thedstop 
(l-it not in lie drr) I«Ixt irresp«ii»a of any rxi«»«un> to 
light. 

It f llows tb\l the p»I« <if tljn Jn iling frame, nr I aiy 

malertal placast U hin-l ll e tcneitire paper to ens iro proper 



PLATO^ 1 


125 


contact with tho nepatuc, must bo ns dry as possiblo, they 
filiould bo place*! m froTit of a fire, or m summor bo OTposwl to 
•he ihrcct sunlight, for some time before Iwing u<«xl Tlio 
snfcht fdin, which the nuthor always adopts, is to pub a sheet 
of some waterproof material immcdtatcl> behind the sensitive 
paper, and theroforo between it and tho pad , and in damp 
wivitheror in moist climates this precaution is mdupensablc. 
Panftineil paper, thin lUe^en paper, thin sheet indiarubber, 
or the oiled sheets uae<l in letter copying books may be used 
for tins ijnrpose 

It L-i obvious that thrse proteetiio matenala must not bo 
kept m a jilnco where the^ aro liabto to liocomo surface damp 
hor tho same reason care must be taken that the lid of tho 
storage tube containing the paper is propeil) fastened 

Tlio paper is very sensitive to light, nnl consequently all 
the manipulations including the examination of the paper 
dunng punting, mu<t be done m the wevkest light con* 
sistent with 8uccca.ful wotking Artifiaal light may bo used 
more frcel) than daylight, but ] rolongod es^uro of the 
piper to artifinal light will lend to degrmktion of the 
whites of the prints \\ith the electric arc light, prints 
can be made on the p ipcr without retjumno excessively long 
expos ire 

Xlio negatives useil for plitmiim printing must bo of good 
quahtj, with a fair degree of opacity and good but not 
excessive contrasts. Thin and flat negatives will not yield 
good prints on any kind of platinum paper On tho other 
hand, no special ty po of negative is needed for the process, 
provided that they are reasonably good and negatives that 
will give really good prints on POP will aUo give first 
rate prints on Flatona paper if properly printed Negatives 
with very strong contrasts, from which it is difficult to 
obtain satisfactory prints by any other process will often 
yield useful results on Platona paper, especially if pnnted 
in sunhght 

As a rule printing must not be earned on m direct sunhght, 
but m the shade and thin negatives should be pnnted in the 
weakest light that is practicable 

The sensitive surface of die paper is easily recognized by 
its bnght lemon yellow colour Dunng pnnting, this lemon 
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yellow colour gnduilly changes, wlieio the light acts, to a 
deep \nolet, and this m its turn eventually bwoniea oiange 
with aery long exposure Tlic change to orange indicates, 
that the maximum posable action has taken place, aii6 punts 
will not be strong and vigorous unless at least the deepest 
shadows show this orange colour when the print has l^n 
properly exposed The image on the fully exposed print is 
comparatively feeble, but still can readily be seen, and its 
appearance serves as the guide to correct exposure The 
recognition of correct exposure is perhaps the chief ^ilJicultj 
m platmum printing, but it is a difEculty that quickly 
disappears with a little careful practice The p>oint to leam 
IS, which part of the negative should be just sistble m the 
pnnt before development. With Platona paper it is the 
lighter half tones. In other words, the detail m the shadows 
and darker half tones should be distinctly visible, aud the 
detail in the weaker half tones should be just faintly visible, 
but no detail should be visible in the high 1ight»»Dothing 
be^cd their general form and structure 

exposed prints have next to be developed, and thu 
may be done at once, or tbe prints may be kept for a day 
or two, provided that they aro kept dry The developer 
recommended is a solution ot potassium oxalate and jiotassiiim 
phwpliate 

TMiova DevitoPEB Stock Solutios 
rotassium oxalate 2 ozs or 4 parta, or 72 grammes 

lotasilom phosphate Joz. 1 pari „ 16 
Mater II ozs. , ^Sp.<r1s SOOcc. 

The Folution may be made with Lot water and allowed 
to cool , it can bo kept for any length of time m bottloi 
of ordinary gloss but sbould not bo kept in lead gloas 
bottles. 

For use, part of the solntion is diluted with an equal 
quantity of water 

If “ hard water is used for diluting the dev eloper, a white 
precipitate will be produced In districts where oolj hard 
water is available, it is best on the whole to take double the 
q^uantity of water specified (that is, 28 ors. or 1000 ce, av 
tliG ca.«« may be) »nd filter the solubon after tlie oxalato and 
phosphate have dissolved The formation of tbe prccipitato 
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Ins DO fti'piwilU' (fTixt on UiO ^ttTn^)l of tho nIhIiod It 
Di oliMoiu Hint Hio wi-akir iItM.Io{<ci tltin iimlo will not 
Msimro ililtiUnR Uforo 

If nA> tliilciiU} IS tTpiitnciHl III {jittiiig iwUiKMUtn 
ortlifnrj eotlmm (>Iio^{>]iato inn} I* usod instead, 

JO fonnor w now gemrn)]} obtninAhlo from nny gootl 
phologrnpbic donlcr 

TJjo derfloper is jlnccd ihAclcnn porctlaiii ilush, nml tlic 
pxpoKil pnnla nro JlofttiHl on it fnoo ilonmrnrtN, npocnl care 
lioing talcTii toaronl the fonnalion of air bnhUfl*. Tlio I>o«t 
plan la to boll the print hj two opposite comers, n> that 
It binds into n nort of paper arch VMth tho erpoaed surface 
outwanls, and then place it on tho dei eloper so that tho 
mi I Ho of tho pnnt touches tho lijuid first, and tho emU 
are gradually tonrrcsl tmtil tho arholo Kurfneo is aaetted 
After ft minuto or two tho pnnt is carcfullj liftetl and 
citimineil for airhnhWcs, if nn) haie been forine<l, thoj 
must lie rcmoMsl means of a ritnelMlair hrusli or tho 
tip of the finger, und the pnnt must bo floated again on the 
dtxcloper \\hcn tho pnnt no longtr incnases in iiiteriMl}, 
dcsolopmont u complete 

Another method is to mmerso the pnnt m the doielopcr 
face upnards To do thu llio pnnt is bell by the cornm 
of one of the longer sides, and slipped steadily but quickly 
under tho liquid If nnj nir bubblos shoull form, tlio} arc 
remosed as already dascnbeil 

Development is earned out m weak daylight or in artificial 
light 

When rcmovetl from the developer th* prints m»«( not f>e jml 
into pUixn water, othersnso part of tho iron salt will bo prceij i 
tated m the paper, and will impart a 3eJIowish tinM to tho 
high bghta fhe pnots are Iift«l slowly out of tho dovelontr, 
so that thoy may dram as completely as possible, and arc then 
treated with three successivo clearing ballis of dilute hjdro 
chloric and 

I ore hydrochloric acid cone J oi, or 20 c.c. 

Water 80oi» , ICOO 

A sufficient quantity of this dilute acid is placed in each 
of three porcelain dislics, which may conveniently bo called 
Nos 1, 2, and 3 Tlio pnnta aro placed in No I, and 
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VpjI moMP" for firp minntPn, tlirn tmn'fon«f to No 
for niiotlirr fi»o Mil px»Ni\l on to Na 

for n Ihinl Tno inlniUrn. Cloann^ 1 >a(Ii No. S muit r<mft: 
fjuite roloitrlfwH, (iml a'f tmon iw it kIiomh nny tingw <P rollon 
Imtli No ] rhool I l>o throim Hir cluh nn.v'] wit 

watrr, Cn<*>l kIHi frwli ihliitA *dJ, an*l u.'od m No 3 
the onpnilljr No 2 and Na 3 f»voiBinj No I anJ No 
rwpootivcl)" 

After treitmcnt with iho third rh’nnng bnth, the pnn! 
are «aa]ieil m rtittntii'' aater or in fn»iiicntl> chanp* 
wnUr, with all tho iLnril |>rrrAiitions, for Cflecn or tirent 
intnti(rt>, nnd ar« then tjni«h('l, and ran lo dnrJ and mounts: 
They may anWy Lo dric<I faw doimward-i on clem hJol 
ting j'arer, hnoH, or nira\-n^ ai 1 if nm»wArj the drynn; 
can be nccrknitPil by hmt. Mounting m n>iDMr»ti>eh 
ci«j, euice the nurfaco of the pnnU dooa not iU<oIf teconn 
ndhmvo, and tho pnnU Iwro wry htllo tendency to cur 
or cockle 

It will be ocen that tho prorasH ii rrr} rimple, and ornipir' 
coniprtmtircl) bttto time, all tho operation* of deielopinont, 
clearing, nod whmg iamg comfletod in IitUo more than half 
an hour, rrhiLit tho pnnU can 1^ dried with tho aid of heat 
m a few xninutoe « 

If tho ahitca of tho pnnta nro not pure, but ore greyv*h, 
the cfto^o mny be o\er printing or too much expwuro to light 
during the manipulation, or tho action of mouturo on the 
paper l«foro or dunng printing 

if tho print M flat nnd lacking in contrast, Uio negntiie is 
probably flat, nnd all that can bo dono la to print in a weaker 
light, coi-oring the printing frame with ti«ue-paper if neewanry, 
and taking core not lo o>or-pnnt ■* 

Yellow or reddish yellow rtnina aro duo to imperfect removal 
of the iron enlto. The pnoU eltould be immersed for some 
time in a neak solntion of oxalic aad, and then be well 
washed 


OTHER rniSTI\0 pnoCESStS 
Tub basis of the xnnjonty of the other photo-pnoting pro- 
cesses IS the action of light on tho salts of iron Xhe principal 
change is tho conversion of a feme salt, or persalt of iron, 
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into a ferrous Rilt, or proto«alt of iron, faj the action of light 
in presence of organic matter snch iwpapir, and the image 
formetl consists of a ferrous salt whicli, subsequent or simui- 
taneous chemical changes, la conierted into an image of 
Prussian *l>luo (dark blue), ink (brown to blick), nutallic 
siher (red brown to black), etc In some processes the im ige 
IS formol by means of the nnaltortd forric salt, and in these 
cases a positiio must be used to print from if a positiie pnnt 
is desireil 

Blue Procesa or Cyanot ^ — ^Tbo paper is coated with a 
mixture of a feme salt and potassuon fernci-anide (red 
pnissiatc of jxitaab), and must lio kept in tbo dark in a dry 
place When exposed behind a negatiie, or transparent 

e itire, those parta which aro eubjettoil to the action of 
_ it b^me dicker m colour, iuiftll} changing to & deep 
indigo This is not the point at which to stop printing 
If the action of light is alloncil to coutititie, the daik 
parta gradually change to a reddish lasender colour, indicating 
that the action la complete All that remains to bo done is 
to wash tbo pnnt in seicral changes of water until the 
ground is quite white, (he image being formetl of Prussian 
blue Waim, but not hot watei ina> be used with advantage 
for washing 

If the ground of the pnnt remains blue, either the negative 
w too thin or tho paper has been kept too long 

Tins process is more especially apphcable to such purposes 
• as the reproduction of engineers' plans anil tracings, but is often 
convenient for the purpose of gettmga pi oof from anj kind of 
negatiie with the mmimnm amount of trouble 

Direct sunlight should be used if poiisible and the punting is 
then rapid, but in dilfused bght printing is comparativelj veiy 
slow 

Colaa’s Proceas is now somewhat largel> u ed for reproducing 
plans tracings etc It diflbrs from the iron processes pre 
viously described, in that it is the unaitcre i and not the altered 
iron salt that forms tho image The paper is coiteJ with a 
feme salt, or a mixture of such salts, and upon exposure to 
light the feinc salts which give a bHtk (ompoimd if brought 
into contact with gallic acid, nio converlid into ferrous salts, 
which give no such black compound The paper must be 
9 
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carefully protected from exposure to li^ht and from damp, 
and after exposure, which shoatd he f^&eient to make the 
exposed parts quite white, is immetsed in a s'ery weak solntma 
of gallic acid. Since the image is formed hy the feme com 
pounds on which the light has not acted, it follows that the 
process gives a negative from a negative and a positive from a 
poadtiva If the prints are grey where they should be white, 
exposure has been too short , if th** image if weak, either the 
paper is old and hsa not been protected from light and damp, 
or the contrasts in the negative or tran>.parent positive are not 
sufficiently gr«t . 

For details of tbe<e and other iron proces!^ see “ Feme and 
Heliographie Processes," by G E. Brown, published by 
DawbaruA 'Wanl 

Corivn JVoee** or — This procc^ band on the 

action of light on a mixture of potassium diehromate and 
gelatine, gives beautiful and permanent results, bot is not 
easy to ^ork. An explanation of all the necessary detnili of 
manipulation would fill a small volnme, and those who wish to 
work the process are referred to the excellent "Autotype 
Manna] ’ oi the Lite J Ik Sawyer 


CHATTER ST 
E^ZAItGEBE^TS 

A PHOTOGRAPme enlargement is a negative or pcwtive 
produced from a much emaUer onginak The power 
of making ealarge^l pnnts from email negatives eTects n 
considernblo esvicg ic the cert of camera aod len>0!i, etc 
and vs the mort economical plan when large prints are only 
wanted from the best of the n^ativcs, and a small numlier 
of prints 13 reqnireil from each negatiie. 'Moreoier, to avoid 
the owl of carrying a large camera and its apj urteoanres 
is a very great boon to travellers. Small cameras «in bo 
earned into many places whero the bulk an I weight of large 
cameras would be prohibitive 

J*egntivo« from which enlargmients are to be made «hould 
not bavo harsh contrasts, and nu.\t be full of variety in the 
half tones, and of detaj in tbe shadows. Comfnrntively small 
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patches of clear glass m tho ncgatuo hocomo obtrii«ivo patches 
of forralev, black in tho cnlirgemeat Xegatucs that give 
s,>li''factorj jrmts of the ougtnal siro «lo not nhraj-s giio 
8,itLsfacter> cnUrgcnients Dcfoctuo coin|>o.sition, a\nnt of 
vanetj in tho half tones or of foim in the dpei>er shadows, that 
may piss \innolicod in tho small print, not iinfreqnently be 
come painfnllj appirent when luagnifieth 

TSvo plans may lo followed An enlarged negatuo may be 
made from the original negative, and then any number of 
prints masjbo ra ide iij cont ict in the ordinarj way, or if only 
a small number of pnnts is rcquire«l, the enlarged print may 
bo made on bromide or other paper, directly fiom the small 
negative Tlio npp iratns required is pnctically tho same m 
both cases, and n ill therefor© be discriltoil first 

The source of tho illumination employed for enlarging may 
be diylight or nrtifiual light, and the optical Arrangements 
usually adopted are different m the two cases 

One plan mvoUcs tho poc>scssiun of a room ivitb a ivindow 
I (pointing preferably to the north) that lan be blockeil up or 
made opaqiu to pljotogmphically active hgbt, anth the ex 
eoption of an area correspooding id shape and dimousions to 
the negative fi'om whicli tho enlargement i9 to be mode 
Outside tins apeituie IS fixed a lellector of corrugated aiirror 
glass, opal pot metal, oi white enamelled iron, which serves to 
rellect tho hght of tho sky through the negatiie The mirror, 
which IS generally held in a wooden frame, may bo permanently 
fixed at an angle of 46°, or may be attached at tho bottom to 
hinges so that its inclination may be altered at svall, tbe 
alteration being effected by means of a lod that ii attached to 
one of the upper comers of the inuror and passo'? through a 
hole in the window frame into the loom The hole is, of course, 
packed so that no hght can get through it Plain miiroi glass 
does not answer well as a reflector, since it leflects the images 
of clouds 

The negative is fixed against the apeitui'e m any convenient 
way, and in front of the negative is a rectilinear lens, capable 
of working with a large aperture, by moans of which the en 
larged image is thrown on the papei or plate 

No light, excepithatwhidifeams the image, must fall on the 
plate or paper, an 1 hence some opaquo material nliist stretch 
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between the negabve nniJ 
the hoArd supporting the 
lens The sunplest, and 
in in<uiy ways the most 
eonretuent plan, u to use 
an ordinaty camera in 
the manner shown in 
fig 42, putting the n«ga 
ifxre ifl position 

usually occupj^ by the 
plate. * The lens used 
should be of about the 
same focal length as that 
used for tabuig the on 
ginal segatjre, and mast 
of course have equally 
good corenug power 
The paper or plate i» 
e, supported on an upngbt 
'* board or easel, that can 
£ be mo\ed along a la«e- 
~ board or tramway and so 
placed at any desired 
distance from the lens. 
The surface of the easel 
must be normal to the 
axia of the lens — tr, 
perpendicuLir to it in all 
dir^ions, as shown in 
fig 42 and in Cg 43 
U here Cimim -tances 
isRhe It ihffioslc or im 
possible to adopt tl i« 

) Kn two cameras mti 
li, u«ed fCg 41) one 
small — with the negative 
to be enlarjreil from put 
into lU dark sli le, both 
sJiuttcra of which mast 
be Irawn, and the other 
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Hie c<ln^c^^'ln^ lx. am must l» a littU* ^treilcr m ilnmotor 
tlnn i* ri«.0'<ir^ to the HliiJe of tlio 

an! tlic wholo of Ibo U im 
tint {HS.SO1S throiigli the ncga 
ti%o into the front 

ItO'i.or ohj«*tjiO, whil't xtill 
con\ciging, Hit “honti lu fig 
47, nn I not nfter it has 
Ixgim to thtorgo ng’vm, as in fig 48 

file sui^of ttio contionscr re^uirixt<!t.;<ctii[s on tho siro of the 
negituo th it u to ho euUrgcxI from In oioloi that the «halo 
of tho nogitno Ml i> he proptrl_y illiiminntM tlio tharurtpr of 
tho coiulon'cr nuiat la a Iittlo greater than tho of the 

plate A qn irter nlato negative laMpnias* n comlon'er inches 
m lUatneter , a half phto neg-itivo n.Hjiuresacon Icpspp at least 
8J inches m ihaweter Tlio conlen>or shoitlJ ho a httlo 
larger than is really necsssarj, 
hnt not too lirgo, for hi tbo 
latter e-ise a large proportion 
of the light vmU pi-sa owtMilo 
the negative and ho lobt. Pjo if 

The lenii should he an nin 

htigmat, of aliout tho enmo focus ns that nscd foi taking 
the negative, atul of not leias covering povror It should 
he vrorked with the larg»-t npirture that will giro sufE 
ciont definition Ordinary rectilmeir or portrait lenses cm 
also be used 

Tho e isel oeeil only be a piece of perfectly Rat board, provided 
with struts or other supports for tho purpose of keeping 
It quite iverpendicular Bromide paper 13 attached to the 
board bj means of drawing pins If the enlarged image is to 
be received on a plate, 
the easel must he pro 
V ideil with grooves, or 
small catches, to bold the 
plate. Focusing is done 
on a piece of wbito paper 
pinned to the board, or, when plates are used, on a piece of 
opil glass of the same thickness as the plate, placw tem 
l>orarili in the position tint the latter wall occupy As 


Fig l** 
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onHrpng U .KjlvLt, the /uce of the cti«I miL.t le 
tT->ctIj normal to iho axis of the Knso (CP's. 43, 43) 

Tlio jjropor |X)Mtions of the ieiMaml c-U'>eI for an cahr;.w 
nient of a pucii «*«, from a ne^ritifo of a px^-cn Fijn, can bo 
fli.toranric»i bj tnxl, but it u OMiall^ much quicher to cal 
cnUte thoM? pontioiw, uhich » ea-silv done if the focal lonptb 
of the front Ions !.■» known. 

To t/'foriiiiiKMoyiionf tenflh of a 1^4 with onfficient acciirao 
for tliK pur;^, nttneh to tho en I of nn oniinara rule a piece 
of white mnl (c, Cg 4D) Place the Ions on the twi with its 
asw j arillel with tl e rule, as ehown in tig 49 Xow, keeping 
the lens in its proper portion on tho rule, point it towairds the 
sun so that an image of tho sun fills on the carJ. More tho 

" =E3i 

® Flo <•» 

lens baclnranL and forwanls along the mk until the lautge of 
the stm ts slinrpU defined The<ltstancohct«M>c > thediaphragia 
r * “’■‘F lenKh 

of the leas. (N B — Onlr the sun will e< rre for this purtiose , 
a gas or other fl.anie closo at baud will not da It should nl o 
ob-erred that with some ant tigmats this method will giro 
the actual working distance, though it does not give the 
equivalent focal dntaLC* ) 

The focal length of the lens being known, the distance of 
the easel from the lens is cal<.utate<l b\ means of the following 
formula — 

where d i» the distance of the easel from the lens, n is the 
number of times of enl ugement, and f is tho fo<»I length of 
the lens. Suppose, for example tho focal length of the lens is 
inches, and w wish to enlarge from quarter plate to whole- 
.» ji other words, to two diameters, since quarter pi ife 

1 inches long and whole-plate is SI inches long , then n= 2 
and/=5 so that ^ ^ 


d=(a + l)S 
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or cZ=15 inches That is. to say, the easel must be 15 inches 
flora the lens The distance between the negative and the 
l^ns IS found by diiidmg the diatnnee between the easel and 
the len\by the number of times of enlvrgement , m this case 
the distance la 15 inches, and tho number of times of enlarge 
ment two, tberefoie 15 — 2=74 inches 

Again, suppose the focal length of the lens is 12 inches, and 
we wish to enlaige from whole pi ito (84 by CJ) to 2G x 20, or, 
three diameters In this case n=3 and _/=I2, therefore 
* 4f=(S + t)IZ 

or ds=48 inches The eisel must therefore be 4 feet from the 
lens, and the distance between the lens and the negatiie mil 
be 48—3 = 16 inches 

The foimula laaj be exptessed m the form of a rule, as 
follows — To find tAj dutawe lelutfn the tasel and the — • 

Add 1 to the number of times or diameters of enlargement, and 
multiply the result bj the focal length of the letis jn inches 
the product Is the distance between the lens and the eabel m 
inriiaa To find the dtelmue betiven the nfffofite the 
lenii — Dinde the distance between tho Jens and the easel by 
tlie number of times of enlargement The formula or rule 
holds good both for daylight and artiJicial hght 
Hio distances Iieing ascertained inthis way, the final focusing 
Ls done by moving the lens in the usual manner 

In order to secure good definition and freedom from 
distortion, attention tun^ bo {md to the adjustiuent of the 
condenser, objective, etc It is of gi-eat importance that 
the apparatus should be properly centred, bo that the axis 
of the front lens coincides with that of the condenser, 
and with that of the radiant, as shown m fig 47 Tlie 
relatne position of the lens and the easel hanng been found 
by calculation, the final focusing must be done by moving 
the front lens As a rule, to alter the size of the ima'^ 
jou mo\c the easel , to focus the image you move the front 
lens Tho proper adjustment of the easel has already been 
explaineil 

Lquaht) of illumination over the whole image depends on 
the proper centring of tlie radiant, and tho proper adjustment 
of its ili-.tanco from the con leaser Oil lamps usually slide in 
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pTOovca And Are centred tlie m'^kcr, but Arg^nd Limps, the 
bme\iglit, and tiia cloctnc light lure to be ccntre<l bv the 
operator itUasIicet of white piper on the easel, and without 
aiij negalire in tl o Lintem more the radiant up audtloHn, to 
right an 1 left, until the patch of light is m the centre of the 
cuv;l llemomberthaltheraj'satoinrprted bv pas-MOg throUj,!! 
the Ien«cs, and therefore if^oii mint the patch of lisht to more 
to 111 © right jou must move the radiant to the left, if you v.-ant 
It to move up, }ou miret move thondiant dorni. Jf, whin the 
light IS centred, joii Lave not a sharply defineil ^1 evenly 
illuminatc<l dvsc on the easel, the tudiant is not at the n^ht 
ihstanto from the condenser If the circle u liirk lu the mi I He 
and bnglit at tlx. edges the radiant is too near (he coudeti->^, 
if the circle la bright in the and dark at the e>lge^ the 

radiant u too far away Move the rediont back or forvranl 
taking core not to disturb the ceotnngi utitil the disc is evenlr 
illuminated. Ilio i-idiant u now in its le^'t positios /or t^al 
partictilir i>otttion of tit front Un» but if you hare to move the 
front lens for the purpose of getting a «harp image, you «ill 
also have to move the radiant in order to get toe best effect with 
tho front lens in ita new position. The farther the front lens 
u from the condenser, tne nearer must be the radiant and 
VICO versa The rea^io ts that the nearer the raduvnt to the 
oondeoser, the farther nwny does the cone of light come to a 
point, and vice ver>a (eee bg 10). 

Proceed in the following manner -.^Having arranged the 
easel and the front lens at the proper diotaacca from the con 
denser, centre the radiant and obtain an evenly il]iumnate«l 
disc in the manner already explained. Now pot the negative 
into the lantern, and focus cnrefally by movmg the front lens. 
Remove the negative and obBervo whether the disc is now 
evenij illuminated. Jf not, move thenvdiant b-ick or forward, 
as the case may require, and then put back the negative, 
taking care not to alter the adjOBtments. 

Now pin the bromide paper tm the easel, m place of the 
white paper, or put a seontive plate in place of tho op.il glass 
used for focuamg on. lul»t this is being done an opaque 
cap iB put on the front lens »nd care is taken that no stray 
light escapes from any part of the lantern If arcniUBtatices 
permit, it is best to turn, down tho radiant to a very low 



tNI xnOtVlYTii 


fiimp, or to pTtingwL'h it aUogotlicr After tlio ea'W'l Jiaa 
iK^n mlju-^te^l oxictl} to its foroior po.‘>jtion, llio railiint m 
^irncvl up, tlic- cap rcmo\e<l from the front Iona, an I tho 
exposuro innilo 

It la nnpo^^iblo to givo nn) useful estimate of tho tiuio 
of exposure reoiumHl, it deptnli on tho tlmractor of tho 
nog!ili\c, tho intcitoil} of Iho radiant, and tho degree of 
enlargtiucnt Other thinga )>cmg equal, the time of oxj)osuro 
incrtasts m tho aamo pnpottion na tho nr«t of tlio image, 
or in proportion to tA« «2tMre of the diameter of tho linage 
^^lth the Eamo ndiint and tho same negative, fur example, 
an tnlirgeracnt to tvhofo plito M^e (SI x inclit«, or 55( 
squaro inchea) would roquiro only about one quarter of the ox 
poeuro nccco-sarj for an enlargement to 17 x 13 mchcji, or 221 
tqiiaro mch&> — t « , twice tho diameter, or four timoa tho arcii 

^\ork alwajs, na far as )<AsMLito, with a radiant of tho fsanio 
intenMt) , and clas-ifj jour negitue* according totboir opacity 
ni» m onlinarj hrotni lo printing It la a good plan at first to 
take a ncgutivo of a general character, an 1 exposo dilleront 
parU of the paper or plato for difforont times, l»y covering up 
succc'j'ivo 8tnpa bj meins of an opaque card at the expiration 
of regular interinUof time, siidi as 30 seconds, 60 seconds, 
To seconds and so on On development it trill bo easy to eeo 
rrhat tuno of exposure gives the brat result 

When lUjlignt is used the dillicuHy is still greater, bee lusa 
tho photographic intensity of tho daylight vnnoa so onormouslj 
Stanleys artinomctcr, which consmts of a strip of bromide 
papei that darkens to n stand ird tint on oxposiiro, tnll enable 
3011 to compare one day tnth another, the photographic activity 
being xnvcreelj proportional to tbe tiino required to bring the 
paper to the standard tint, wiuLt the exposuie required is 
directly proportional to it For instance if one day it took 
twice as long to darken the actinometer paper to tbe standard 
as it did on another day, the exposures must be twice as long 
on the first day as they were ou the second, nil other conditions 
being suppose 1 to be precisely tbe eamo on the two It 

13 well to make experiments with two or thiee tjpical negatives, 
exposii g different strips of tho plate or paper for different 
lengths of time an observation being made with tho actinometer 
nt the same time 
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1 izcl focxta enlargtrs aro conrenic'nt when a iinifonn 
degree of <“iilar{,tmont la not objectel to TJieynre nitended 
for u«e witlidijliglit, had consist of a ligVit»tiglit boi wilb^ 
hupjiort for the negatite at one end and a supjwrt for the 
broiuiJo paper at the 
other, inth a Jena l^tweea 
jrovided mth a shutter 
or crtj' which c lu hew orheJ 
from the outside In the 
dart room tlx» negntire 
and bromida paper are 
put into their proper posi 
tione, the £Im side of the 
negntiie facing tlie paper 
Tho apparatus u earned 
into a room inth a gooil 
nindow or into the open 
air, 18 pi iced so that tie negative points towards a uniformly 
illuminited section of the sky amiy from the sun, and the 
exposure is mide bj means of the lens shutter The time of 
exposure can only be ascertaincil bj trial, negative^ sLoidil 
be clasAilicd into 
groups, and an actino 
meter should be u»(d 
foi testing the photo 
graphic Bitinty of the 
light 

Dtielopment and all 
the subsequent opera 
tious are conducted in 
preeuely the same ivny ns wbea developing ordinary phtes 
or bromide prints, except that the rapid bromide paper, which 
IS generally used for making enlargements, may reqmrc a 
somewhat larger quantity of bromide to prevent chemical 
fog and must not be exposed for any len^h of time to a 
yellow hgbt 

Tho large dishes required for ■working the large sheets of 
paper, or plates may be porcelain, gnmtJne, ebonite, papier 
m4ch4, wood with glass bottoms, or even tin well covered 
with lirunswick bia^ or some good enamel A great con 
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oniotico w lion developing hrR0 6i2« i** a “wtU" divli Tim 
i n iIlsIi roicml in at ono ciid,n’? hhowti in fig 51, fo tlint oven 
^lien tlio dish is put up on end tlio liquid does not run out 
utcolleotsin Hip “ well "fomiiHl tl o| irtml cover * Exnmi 
lation of the print is thus fncilitatnl, thn dorelojicr cvn ho 
wunxl off mon. mpidlv, and if it is neces-sarj to add nnj 
urthcr ingredient to tlio developer, this is dnno hj Fimpli 
ninmng nil the dev elfnv>r into the well hj inclining the dish 
ind there nivlang tlio requisite ndmucturo 


CUAPTER XVI 

^fOuyTr^o yi\P }jnvi\o 

P RINTS may bo kept loose in boxes, or may be put into 
albums m which they aro Miiiply hell b> the corners 
without being permanently fastened to tlio leaves In this 
CISC thoj fihfiull be tnromeil, aial nro often improveil hj 
Flrokitig, the latter process getting nl of tho uunklcF 

i>troktpr ; — A picco of gCMxl American cloth h placed on 
tho top of Fcveril «niooth folds of flannel or somo other Foft 
matcnal The print is placed fncodownaanlson tho Ameiican 
cloth and n hard flat ruler with a ntmight edgo is passed over 
it The print is held by one comer, and tlie ruler is scrapcil 
along the back of the print townrils the opposite comer, con 
siderable pressure lieing npplieil and care lioing taken not to 
tear tho print It is important to see that the edges of the 
print aro not turned up, or in any way tom boforo beginning 
tho stroking, for if there is anything in which the ruler can 
catch, the print will probably bo torn across Tbo process is 
repeated from each cornei of tho print. Alpha, bromide and 
gelatino chloride papers shovy no great tendency to curl, but 
albumen prints very quickly ctirl up if left to themselves The 
stroking procc*® scorns to remove this tendency almost 
• It IS important to observe tbat the d sh mast ho of such a s tc that 
the p ate or pn^K r toea not project into the well 
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completely Platinotype*, cyanoiypes, and prints on plain 
paper generally do not re<|aire stroking 

Trimming — This is mest easily d<Kie by mainsof aspemHy 
made slab of gln«s, with fiat edges, the corners being vnrefully 
ground to ngbt angles, and the edges being quite straight In 
the centre of the “cutting shape" there should be a handle 
for the purpose of holding it firmly down when m u«e If no 
handle is attached, an empty cotton bobbin may be fastened 
to the gbias by taeana of tonnue glue In onler to prerent the 
shape from sbpping whilst in n«e, the nnder-adt. should be 
sbghtly ground, or may be covered with a thin layer of varnish 
winch IS allowed to dry without the aid of heat , but it must 
not be made so opaque that the print cannot easily be seen 
underneath. 

The print IS plaee^l face upwards on a sheet of glass, prefer 
ftbly plate glass, the cutting shape is placed on it and lieM 
firmly down in the proper position, and the protni ling part* 
of the print are cut oS by means of a sliarp knife that u 
passed round the edge of the cutting shape, rare being taken 
to keep the blade of the knife fiat against the edge of the 
glaaa. 7t is important to be certain that opposite edges of the 
print are parallel, and that adjacent edges are at nght angles 
or, in other words, that the plant is properly cut square 

It IS not necessary that every pnnt should be of the mau 
mum size that it is possible lo get out of the negative, and 
there should be no hesitation about cutting the print down on 
one side or on all sides if its pictorial merit will tberebv bo 
increased. Many pnnts would be greatly improved from an 
artistic pomt of new by judiaous lopping, such for instance, 
as the cutting away of an nnmtereoting mass of foreground, 
or of sky At the same time, care must be taken not to destroy 
the baj ince of the compositiou 

JAmnt* — When a print has to be framed or exhibited, it 
should be mounted, and there is no question but that ju bcious 
mounting improves the appearance of a pnot The pnnta 
may be attached to separate mounts, or may be mounted on 
the leaves of an album expanding albums (which really 
consist of a number of separate mounts fastened together) 
having many advantages. 

Con-si lerablo care si ould bo takea m the selection of mounts. 
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Rml it p1io«1 1 ftlw \j> Ik* Iwriio m mind tliAt tlie proper function 
of n ^lonnt w to diPpKj tha pnnt ninl cnli incc its efTect 
The inonnt bIioiiUI nlwnys !« wibortlumto, nnd pIiouUI ncicr 
wit\ tlio pnnt in nttmrting tlio oli^encrH nltcntion 
Cream, brown, grej, and rortain plitidiH of groj grctn aro moat 
gencmll) auitablo, Int tlie colour of tlio moitiit is to aomo 
extent (leternunod bj tbo colour of tbo print In aome cnscs 
ft deep oli\o pi-ecn or n deep clioooliite mount may bo ii-ed 
with gocxl eflict Monntin" on A wliito cnnl, with ah “Indiv 
tint" snii^nndiiig tbo pnnt, if eomewlirit commonplftce, is 
usually inolTcnsne Plain konk inoiinU iiro vcij efTettiie 
wath ftlmoht nnj class of subject , Iho j nnt is mounted on ft 
card, which is then fixetl I ehind an nperturo cut out of the 
mount proper 

Tlie Bomewhat common prnctico of mounting a photo print 
on ft card preiiouslj or Mil»»o«nientl\ impressed with n pinto 
mark cannot bo reconiucndcd A plate m&rk lins n dcbiuto 
eigniGcatico — nnmtly, that the pnnt which it aiin'OUnds hns 
been produced from tv mctnl plito m a press Cleftrlj, when 
ft pinto mark is put round a pnnt that has not been produced 
in n press it is a sham, and i$ thercfoio bad Art 
Punty of the cards used for moiinling is of the greatest 
importance, and tho fading of tho prints is often due to m 
junous substances contamed in thcmouiit® Il>*po (soihuni tluo- 
sidphate) is useil to remoro the chlonno employ oil m bleaching 
tho pulp, and if any hjpo is left m the card, which la often 
the ca«e, it is hable to attack (he pnnt 

lo test for lijpo in mounts, allow some pieces to remain in 
contact with hot water for some time Divide the solution 
into several pirts to one add some silver nitrate solution, — a 
white precipitate soon changing to brown indicates hypo , to 
another add some scraps of nnc and some hydrochloric acid, 
and if the gas evolved has the odour of rotten eggs (sulphuretted 
hydrogen) hypo is present*, toarothermld a few dropsof a very 
ddnto solution of potasaiuin permanganate, and if the colour is 
discharged, some reduang substance, probably hypo , is present 
Bronze powder, which is sometimes uacd for marking names, 
etc on mounts, will cause an albumen print to fade wherever 
It cornea in contact with it 

• Make sure that the line sad Uie soil slgne lo not evoUe this gas 
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The monnUtnt, or adhwTC matonil, cbould be starch paste 
or gelfttioe solution, nnd the former is on the whole to ho re- 
commended Ilice starch is best v 

The starch is mixed with a «ni<r// quantity of wfter, and 
nibbed to a perfectly smooth cream by menus of a spoon, and 
boihng water is then poured in, with continual stirring, until 
a transparent and somewhat thich pasta Ji formed It should 
be moderately stiff when cold, but not so stiff that it cannot 
be readily applied with a hnish 

The position of the trimmed pnal on the mount K^'^og been 
determined, and oiarte*! ! y two pencil dots at the top corners 
of the monnt, the print w place*! face downwards on a clean 
piece of paper, and a ihtn coat of the starch past® is applied 
evenly to the back. The print is then carefully lowered into 
it"! proper position on the motiDt,n piece of clean white blotting 
paper is placed over it, and tho print i« pressid down and the 
excc*^ of starch squeezed out br nibbing on the blotting 
paper with the Udl of the thumb, worVnig always from tho 
centre of the print towards the corners. A slieet of strong 
smooth pajier may then bo placed oirr the blotting l>aper, 
and a straight edge or ruler parsed oicnt with con'ileiiMo 
pressure ui tho aame way as in stroking n print 

Vt hen placing the pnut on tho mount it w os>«ntial that it 
should \>o etjuidwlant from tho 'i tea, but it may* be a Utile 
further from the lottom than from tho top of the mount 
It is better to allow mounted pnnls to dry with free cx 
pot-urc to nir If the mounLs show a tend ncy to curl, they 
may bo straightened by sfoicfy and coryii/fy U nding them in 
the op{>oMU3 direction fuforo tlio pniits have quite dncd If 
the nmonnt of curling is cor>«idenbfe, it is necrs-Kaiy to wet that 
pirt of the mount on wliith tho print is to isi plnc^ (Q*ing a 
cimcls hair brush), reinoie the civc-^.s of watir by meana of 
Hotting pA[>er after n iQinate or two, and then apply the 
monnbint to the print and place it tn {•oeition. 

boiling in a special pres.a almn^t always improies tli ' 
Bpj>earaQct of print*. Tho rolling prcs-ses an somewhat ctitr 
broiLs and coertly , atui any one not proilvicing a I'vge n«nib» 
of pniit* will find it Ijwt to pet his mliing ilore for bun. 

IbmiLshtng consist* in passing the print Ictwrcn bet roller 
tind.r con-sil ml.le pr»»*iin\ the print being Iiilncntcl b 
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nibtmg it •R^th n piece of clean flannel moibtaned with a 
solatibii of pure soap in methjiated alcohol Oaro should be 
taken not to ii«e too much soap ezpcnence only can teach the 
nght anitiunt Bnriushing gives a somewhat lugh glass to the 
prints, and as n rule la applied only to the smaller si/es, and 
niore especially to portraits 

Glazed SU1 face — A v ery glossy surface can be given to 
punts by allowing Ibem to diy in contact with some highly 
polished surface For this purpose gelatino chlonde, bromide, 
01 alpha pflnts nro placed in a solution of alum after being fixed 
and washed, are afterwards thoroughly washed, and aro then 
placed face downwards on a ferrotype plate or on a sheet of 
glass previously poU«hed • All air bubbles are x-emoved and 
perfect contact ensured by stroking the back of the print 
with a squeegee, that is, a long and moderately slifT strip of 
mdnrubter ^ed into a strip of wood tliat serves as a handle 
The prints are allowed to diy epontaneoiisly, and as a rule 
the paper pcei> o(T as soon ns it iv peifectly dry , if sot, a pen 
knife u slipped under the edge at one corner, and, using the 
comer as a handle, tho punt is peeled slowly off the ienotype 
or glass Should it still show signs of sticking, the ferrotype 
or glass plate should be placed in front of the fire for some 
time If tho print will not come off under the^e conditions, 
it tnay be taken that the ferrotjpo or plate was not perfectly 
clean It is of the utmost importance, howevei , not to attempt 
to stnp until the print is quite dij Ili.sk of failure is reduced 
if the prints (after treatment w ith alum, aud washing) are first 
allowed to dry , and are then eg »in moistened with water and 
squeegeed on to the glass or metal Foimalm may ho u«ed 
with ailiantige instead of alum mk of subsequent fading, 
due to imjcifect washing, is> theieby reduced 

If the glazed prints are to be mounted, tho cards must be 

• Tlie vlass is carefully cleaned anl dried and then some powdtral 
talc or “ 1 reneb ch.slk isnibledoTeritsiithapieceofelcanfianiiel and 
afterwards dasted xll tne t mbbol off) wiUi anoibcr piece of flannel or 
with a iHi caroUs hair brush Old negatives that lavo had the films 
cle-inc 1 oS arc not to lie rtcommendeil for tins | urpuse, since it is very 
ililbcult n> get the glass siiffmcntly cl an Irnoijjje pljtes do not re 
quirv ihL treatment with Fteicb ihalk unless ilay have been freq entir 
used I Ktis of enamelk'd metai have rocenU; been intrmluccil for this 
purpose 

M 



H(3 THE ILfOItD MAAT7AL OF PHOTOOEAPIir 


attached whilst they are etil) on the glass or ferrotype, emee if 
mounted afterward in the ordinary way the surface would 
lose more or less of its brightness When the back of tbo 
print IS nearly dry it u brushed orer with a >ery thin layer 
of starch or gelatine, taking care that none gets over the 
edge of the print and onto the gin's the itvoiint is pressed 
down upon it with the squeegee \\ ben the whole is thoroughly 
dry (and this takas tome time, because evaporation has to take 
place through the thick mount), a corner of the mount is 
lifted up with a penknife, an 1 the mount is peeled o^f, bringing 
the print with iC Thin and somenhnt porous cards are beat 
for this purpose, and the prints are Axed behind sunk mounts 
Of course, if they are mounted in any other way they must 
be trimmed bifore being put on the glass oi ferrotype, and 
great care must be taken to get the mount in the proper 
position 

2fatt tur/aet —The Ilford matt printing out paper offen a 
ready anl efRcient means of obtaining prints nhich have an 
nnglated or matt surface, and which produce excellent artistic 
efiects 

Spotting and tecfrkxng vp — AUbough a negatiro may have 
been retouched and otherwise doctored, it generally happens 
that still further jniproremcnts can be made by woiking on 
the print, preferably after mounting Opaque spots, etc , m the 
negatii e cannot be removed without coitsideraLle riak, and they 
show of course os white spots, etc , in the pnnt, and mu&t 
be remoied by the use of brush or pencil Enlargement^ 
especnally portraits, as a rule require more working up than 
direct prints, for defects that are ummportant in small 
negatives are of course magnified in the enlargement. At the 
same tune it must be remembered that it is di&cult to work on a 
pnnt without the brush or pencil wcrkphowing, audit is scarcely 
ever worth while to make a direct pnnt from "a negatue that 
necesatatea much more than spotting (» e , removal of white 
spots etc ) on the pnnt. -• 

Gelatino cLlonde, albumen, and sdpha prints may be spotted 
or worked up with oil colours or water-colours, but the latter 
must be ruued wath some prepAred ox gall, which is readily 
obtained from any artists cohximian. If the oxgall is not 
used it 13 dilhoult to get the coloiir to spread on the glared 
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surface, aiil, nioreover, if the spotting is done before the 
mounting, the colour 13 bable to wash out during the latter 
prpcess Gelfttino-chlonde and alpha prints should be treated 
with alu» if they nro to be spotted ilan) workers prefer 
oil colours to water colours for ihw purpose ' 

It IS obi lous that the colours should be mixed so as to corrO 
spond exactly with the colour of the punt, and caro should bo 
taken to u^e only such colours as arc permanent when exposed 
to light 

Bromido ^irints aie spotted with Ie\d|pencil^r specially 
prepm-ed trajon They aio workoil up by mFtlis of specially 
prepared crayon, or ordinary Cfn 3 on mixed mth Chinese white, 
any high lights being put m anth Ohinesa white Tlie colour 
of common crayon is too brown to match with the usual 
colour of bromide prints. Wlien a conwderable amount of 
surface has to be worked on it is best to use poirdered charcoal 
and a stump Flatinotypes can usually be worked up with 
crayon, but if they are cold in coloui it may be better to use a 
soft lead pencil 

It IS obvious that anything beyond mere spotting requires 
a considerable amount of practice and some artistic knowledge 
and skill Here, os with retouching, it is of great importance 
to avoid doing too much 

Framxng — A good or a bad frame improiea or spoils the 
effect of a photograph almost as much as a good or a bad 
mount Always bear in mind that the object of tba frame is 
to set off the picture and not to attract attention on its own 
account The simpler thfi frame the better A plain or 
beaded oak, with or without a nanow real gold Hat under the 
glass, has almost always a good effect Whether light oak oi 
dark should be used will depend on the colour of the prmt 
and on the character of the subject, but if light oak 13 used 
it IS better to leave out the gol I flat A reeded black frame, 
with or without a gold flat, is 81*50 effective, and for some sub 
jects a reeded white frame maj be used. Gilt frames are not 
to be recommended The bieadtU of the wood and of the gilt 
flat, like the i>ize of the mount must be propoitioned to the size 
and character of the print If they are too large the print 
will be dwarfed and its effect minimized Enlargements and 
large direct punts may often be framed without any mount, 



HR TJIS JLFOno MA?>VAL OF PnOTOGhAPllT 

there bein" onl} a p]t or narrow otk flat between the j iclure 
an<l the frame, or, ui vjtne ctL<^ no Ant at all 

Attention to the follonin" ta&xiiii^ wi]l eonclnco to the 
pcrmnnenrc of the printx — (!) the glass chonlJ be j»tste<I into 
thefrimo, (2) the mouitfed |>niii must bo tboroiiehl/ dry 
before being put into tlie fraine, {3) tl e baeklxjard ain't l« 
quite drv, (4) tho back, of t)« frame nhoulJ be carefulh 
covered nil over with n ehect of good paper, pastorl down with 
frc'h paste, and allowed to drj thoroughly before being Lung 
ngaiiivt a wall , (3) no frame should l>e hung ng^iiist a damp 
wall, (C) if there is anydangtr from damp, put a sheet of 
\N ille«(len p-ipcr between the mount and tho backbxonh 

J/eun(tiiy in OpUenl Ctwifort toM — fins method may 

be sail practically to combine moiinting and framing Itis- 
Terj effective, and la espcetally notieeablo for the manner in 
whicli It incn-asea the transparency of the shadows and bnn<^ 
out the details. The print la permanently fixes! to a clean 
sheet of g1a.ot by means of gelatine, and tl e glass, which may 
be rectangular, oval, or circular, la fitted into an onLnarr 
frame or mto a narrow brass ram, with a backing of stout card 
or tbm wood 

The prints are fLse<l, thoroughly wasLeil, treatcil with 
formalin or strong alum solution (imlesvs they are on aibu 
menised paper), again washe<l and dried ifaey are then 
trimmed k> (hat they are 'lightly smalJer than the glass to 
which they are to lie fixed, and are placed in cold water, 
where they are allowed to remain for some time 

An ounce of modemtely hard gelatine is allowed to remain 
for some Umo in 20 ozs of water, until it has thoroughly 
swelled, and the water 13 then heated until the whole of the 
gelatine dissolves, the hot solution being straineil through very 
tine mushn or well n ashed calico into a clean porcelain dish an 
inch or two Larger each way than the glass plates. Tbus di. b 
IS placed made another larger dish contauung Lot water, in 
order to keep the gelatme solabon warm Two or three of 
the glass plates, previoudy carefully denned and made nearlv 
as warm as the gelatine solution, ate placed m the latter, care 
being taken that no air bubbles remain attached to their 
surfaces. Now take one of the pnnte from the di>h cf water, ' 
allow it to dram, place it face downwards in the warm 
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JijJjght, n eJjtwfc of finely ^»a<} gl'Uti hemg 
belund tho ucgntne if ncco^«nr> Tho aiitlior vorj mrely 
uvc". grotmd gKss and finis it sttfliaent to point tlift end of 
the cimonv carryitif; ti‘o negativo tow nr Is nn oienlj ilUimi 
niito<l tract of sij, nwaj, of conrso, from the sun 

Another nrmngoiiient that r in OS ib constructed is fchown 
\n Gg 5i At one end of a hasehonnl of n-oU Roasoned wood 
not loss limn an inch thick, is fft^tcn(yl at ri^^ht angles a 
smaller boinl in tho milllo of winch is nn npcrtiiro of tho 
same sue #s the negntiro from which tho shda i$ to ho mado 
Tho negatnois saj ported m the npertnrohj grooics omtrhes, 
tho film hciiig towaids the small camera Two parallel strips 
of wooil nro fastenoil to lb© hascboanl and servo ns guulas for 
the block of wocmI to which the camera is fastotioil, the block 
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being of such height that the lens of the camera is exactly 
opposite the middle of tho negative, and of such width that 
it just slides easily between tho guides In order to protect 
the Ians from any light except that which comes through the 
negative, a sort of rectangular tunnel of stout millboard 
stretches between tbo negativo and tho camera, m the manner 
indicated by the dotted lino Tho apparatus can then be used 
in nn ordinary room the baseboard being inclined or otherwise 
arranged so that the negative is presented to an evenly illu 
mmated tract of skv Iba lantern slid© plate is of course put 
into the dark slide of tho small camera If tho slide U! made to 
hold quarter plates a stnp of card, 3| inches long and ^ inch 
broad and of about tbo same thickness as the glass, must be 
put at each end of tbe lantern elide pivte to keep it in the 
middle of tbo dark slide. 
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The distance between the lens and the negative on 

thofiiaeof the latter and the focal length of the lens Itissoon 
found bj tiutl, but if required maj caleiilnfed bj irieans m 
the formula prenously given (p IJC), namcl}, — , 

d - C« + 0/ 

where d in this case is tlie distance between the negaf'^o 
the lens, n the number of times of reduction, and^/tho 
length of the lens 

Suppose, for CTample, the focal lengtli of the leasts 5 mches, 
the negatna is 12 x 10 inches, and we want the picture 
lantern slide to be 3 inclics long Here the reduction is fi'O™ 
12 to 3 inches or /bur times, therefore n = 4 and y= 5, so 
that d s (4 + 1 } 5 or d ■> 35 inches 

To put the formula into words, ttdd one to the nui^^ *’/ 
f»m«« of reduction and mdttplj the tuni hy Ote focal 9f 

the Una %n ineAee l/e reault vttl be the dielanet b(ticen\ the lent 
and the nev^ntire in tnc/<ee 

Focusing 18 done m the usual way, but special cate ni'ist ha 
taken, and a focusing glass may be used, for the image when 
exhibited will he greatly enlarged, and any want of de.Smtwn 
will be very evuUuA. 

Daylight is much the best source of lUnmination for redue 
tion, but artificial hgbt, such as eketm light, limehght, 
magnesium, or even lamp tight, may be usod. In such ca^ 
some plan must be adopted for difilzsiQg the light so that the 
negative may be unifonnly illununated. Opal glass is an 
effective screen for this purpose, but it cuts off a large proportion 
of the light, and mahes somewhat long exposures necessary 
Thin white paper is, on the whole, better, and any good 
loAde paper will do, bnt Rives photographic paper <»u be 
specially recommended. iVnotber plan is to use two sheets of 
tissue paper at a distance of about an inch from one another , 
a sheet should be carefully stretched and fastened by me‘‘ris of 
paste or glue to each face of a wooden frame Ground gls.^ may 
also be employed, but general^ twosbceU with a space between 
them will be iiecc.'S.ary in ottlw to obtain uniform illumination 
tVhicheaer kind of screen w selected, it w important not to 
put It in. contact with the negntne. There shouH b© a disitauce 
of at least 3 or 4 inches between thra, and care must, of courfo 
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U' tnken tliit tlio ^c^t■cn « inticli Inrpcr tlinii tlio nrj^tnc.nm! 
Uni iKo KUor i« opj'ot-ito to the muldlo of tlio wrctMi 

■\\ lion roiliion}; liy iKjliRlit, if the townnh ivluoli tlio 
niliiciii'' ciuiom n jxmitol n not iimfoml> iUiimumto<l, il is 
adv i'ftblo to pheo a ficroen of ground glu-s or ttssiio papor Iwlund 
the nogvUio and ut a di-tanco of not tWan Cincliw from it 
Xo useful e^tinmto of Uie tiioo of ox}K»>im> can bo glicn, 

It depends on tiu amoiiiit of nsluction, tbo mzo of the ftop, the 
chttmeter of tho nigatiio (inoro O'pecnll) with reganl to its 
opacitj ai*l fmvlom from colour), and the intoiiMt} of tho 
daylight or other sourco of light Jty working systouintically 
in tho manner recommoiidetl for enlargements (p 130), ii<ing 
alim}s tho daino plates, the aatno lens, and tho imwo stop, 
classifying tho iiegatues, and if ncccNsar} ii'ingnu actinoineter, 
it will soon bw'ouie coropamtuely easy to estimato exposures 
correct!) Ijintem slide plates, being less t-e&<iltie, allow of 
greater latitudo m eaposuro than negatiie )>hte« 

/ H/ml 'Jpeaal IxinUm PUtUt, giaing black tones, may l<o^ 
used either for reduction in tho camera or for contact printing 
When printing by contact, tho oaposure to an ortliinij gas 
ame at a distance of 24 inches will bo from 6 seconds upwaras 
Development may be efbeted by means of the motol hydro- 
qwnone derelopcr for bromide paper given on p 114, or the 
foUowmg formula may be used 

No 1 

ICOgTsios 

S ozs 
20 

No 2 

Sodiom liydrsto 60 grains 

roCAS'iam bromide 30 

Water vj to SOozs 

il!x one part each of Nos 1 nod 2 
The development of tlieso platos is so regular that there is 
considerable latitudo m exposure, but at tho same time tho 
best lOsults will only bo obtained if tho expasurea are corroctly 
estimated 

Tho fenoiis oxalate devtioper (p 115) may also l>o used, 
and gives black tone? 

Excellent results are obtained by developing with ortol, 


UjdroqaiooDO 
BMlum aalphite 


10 grammes 
CO 

eoo 00 


6 grammes 
GCO 0.0 
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tlip ninf.'<K Atn ft warm Hark ruth \pry triii>Tvuvi>t 

stiAiIowK. 

Orroi •^LiTJo , 

Otiol llOprataa 13 pr» ni?ir< 

1 o(v»lummitaXI<uljl ^ Tl ^ 

Witrr up t/> , Wow !/<»» cr 

N>I»4 ‘SoJCTlftH 
for Afgalirw ft C7 

Mix equal quantilioH of ortol An<l kxK ftoIiiUonc, an 1 then 
tlihiU the mixtiiri Mlh from one* to twice itr own nlmne of 
water The more rfilute the iforefopor the efowrr it/< action, 
anil the wanner the colour of the rrrnJtinij jmsge ^\cral 
plitw rnftj Iw <le\elopt^l one after tla ether in the aame 
qunntil) of Oorcloper, which l«»toe* H^roewhat »Iow in its 
action, but may bo stmi^henei) by nJJition of wmo fre-h 
doielofier wlien rerjuirwl No eWnng bath is necessary, and 
the «io\cloj<cii pIiUs aro naxal with water ant Cie*! m the 
usual wn) Tins dcrclopor does not stain the fiogoiw. 

Great patru should In taken m jud^D{i the opacity A slide 
that IS too Uiin enn In tntetisified, and otio that u too opaque 
CMi \x reduced by the IIoitotA Fanner reducir • Cotter ro^ultft 
are obtained, as a nilo, by reducing n sli le that is too opaque 
than by intensifying one that i* too thin , in the fatter case 
there is a danger of lojiog tlie traaaparency in the shadows 

Alpfia lanUm Plain are intende*! for printing by contact, 
and although they can be a«ed /or reductions m the ramera, 
the exposures required are eery long The film on these plates 
19 so thin, and its surface so smooth, that there may be some 
difficulty in ascertaining which is the coated side of the pfate 
It should be remomhered that the plates are packed face to 
face so that the top plate u film down, the next film np, the 
next film down, and so on As a last resource the comer of 
the plate may be touched with the sbghtly moutened finger, 
when tho adherence to the geltUno, or non adherence to the 
gloss, 1$ a sure guida 

Alpha lantern Plates are coated with a sensitive emulsion of 
a mixture of haloid Sitrer salts in gelatine, and are very much 
less sensitive than theepeciallantem plates. Their advantages 

• Tb« ceric sclpbata icdocer (iv 66) fa excellent for Untern slide*. 
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arc, P'i'^ in manipiiUtion, rortiinty of i-osult, atul Uio range 
of colour possible in tlie finisltc«l sUde 
Tlio Rlules Iin\ o to Iw toned, tlio operation being performwf 
Minultaiieously iMtU Iho tong,aiul rctl, Irown, sejim, purple, 
purple Hack, and blue images can l>o obUmwl, ncconling to tho 
extent of the toning Differences in colour also result from 
iliffcroiices in the timo of oxposuro an 1 mode of development , 
but tho colours ohtainoil in this way nro extremely uncertain, 
whilst those obtaiiml by toning aro easily under control 

binco rtio pUtca aro coinp.»mtivcly insensitive, n large 
qiiantitj of jellow light may bo used during the manipulations, 
and indcoil nuist be used during development, if tbe operation 
IS to be properlj Matched 

Exposure may bo made to dajhgbt, but is much more 
under control if artiCcial light is «\e«l Die marled board 
u«od for bromide printing nia) abas be used with aiUantage 
in printing on alpha plaice. Instead of only one gas flamo 
tuo may bo used side bj side, id order to shorten tho exposure, 
or an me \n<lo cent burner may bo substitutcil for the flat flame 
burner The exposure, as a rule, should be made at not more 
than 9 or 19 inches from the flame, and grciter equality of 
illumination is secured it a eheet of opal glass is placed close 
to tho burner, on the side opposite to the negative, in order 
that it may act as a reflector 

Somewhat thin negatives, with good gradations, give the best 
results, and the exposure required will bo about two minutes, 
at a distance of 6 inches from a good fish tail gas burner , but 
there is considerable latitude m the exposure 

Magnesium nbbon may be n<^ instead of gashght, and this 
course is to be recommended m the case of dense negatives. 
From 1 inch to 6 mebes of tbe nbbon should be burned, at a 
distance of 18 inches from tbe printing frame With very opaque 
or stained negatives, tbe magnesium should be held nearer to the 
frame If the negatives are clas-sifled mto fi\e or six groups 
according to their opacity, as *womin6nded in the case of 
bromide printing estimation of tbe necessary exposure soon 
becomes easy When usmg magnesium two or three shdes can 
be exposed nt once if the frames are put side by side 

Although the final colour of the slide is determined by 
toning, the colour of the developed but untoned image has 
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conMtkrublo itifiitcnce on tlie foiling |>ron>« llioiniHDi“ta 
conlroi 0%-pr tlieliml colour u obttiiK'al i n tlio colour of tho 
d \pIof>ol lui-igc K ntj or rt“I Irwn, and IJiis i' iho oid/ 
>vlnn IhU ^x^•o^^lrt> lini Tlic longer tlio liiiworv, 

in f lit, tlio nariinr ill ' colour of flio doiclopo! iiuairo, with a 
sLorl c’ljxxnro tkn imago »<» olivi. colonrstl, an I it n diflicttU 
to obtain a Kilfficlor^ tone A goo«l n«l colour isin onl/ 
be Ksiurwl wlnn tbo de\rlo]'e<i ami tintontal image is rP'l It 
folloirs from the-o facta tbit a full exposure should nlwaj'S 
bo guen, with projwr care, of roum, to prevent general 
fog 

D'.'.elopmctit w boot cffectod with a dilute hjdfoTimoo® 
(quinol) ond cnii-tic xxli ikieloper 

So 1 I So 2 

n^dfuqulcune Vlgoilos I 8<>iUuiefc) ]ni«((lau«([o 

NirhaiQ » ilphitc lot. 1 sola ia KtlcVii) SOgnlns 

WuttT hjito 2(>or» { I ueoum bran I !e l« i 

I ttalcr nji f 20 oo 

Kgr wo Uke equal qoaatiiln i>f cirh. 

The Itydroquinooe Solution should sot to used after it has 
become >elloa, as it has then lost much of its developing 
power 

After devclopaient the plates ere washed for a few minutes 
and are then ready for toning and fixing 

Tonviff and The two operations are most con- 

veniently and satisfactorily done BHoultAneously, by means of 
a combined bath 

Tovivo eaD Fixiao Bern 
Hjpo 2J0ia 25 parts 

Ammoniuln sulphocysnWe fo* 2 J , 

♦ block Cold solnUoa* 4 M» 40 „ 

Mater, Ki» to 10 , 100 „ 

Dissolve tho b5’po and otlier salt in 4 ois. of hot 
water, allow to cool add tbe gold solution, and make ii[> to 
the hnal volume by tbe addibon of more water Pdter if 

* Stock ^Idsulution osel f«r ton ae bath of PC.r -—IS enuDS gold 
chloride in 16 oes. water 
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necev'Virj Tlio gold Rjlntimi must oIwij-h be added aj^er the 
otlicr fvxlu lia\e l>ocH or cl'O some of the gold will 

bo thrown out of *<01111100 

The opcrntion i-i coiiductc*! in wcalc dv^light, or, lictfcr, 
gisbght Tho wcll-\\aMie<l “lidw aro pl'iced m the toning- 
Uith a ftw nt a time, and the diih kopt mflving At first tht 
imago turns bromiish jelloa, and scoins to be \erj niucl 
texlucoil, but it gradually rogwns it< iiiteusitj and ncciuiroa n 
colder colour tlio longer it remains in tho Imth The order o 
tho coloinl! is red, red li'li brown, warm brouTi, purple broivn 
purple, bhch, blue Veiy long immersion 111 the bath 1: 
necessary m onler to obtain tho btuo colour Always l>oar \i 
mind that the dry slide tciW sAoie ralhn-more detail ajul denttt^ 
and leiW / aw n stwiewAa* colder cdoitr than the \ect slide 

W ben the desired colour is roache>l, the slide is thoroughl; 
washenl, and then dneil 

The original colour of tho dcielopod imago affects the spooi 
of toning and the colour that can l>e obtaine*! The shorter tli 
exposure tho longer is tlie time n.'qiureal for daielopment. 
and tiie colder i» tho colour of the luingo before tnumg ith 
lerj short esiwuro the image will bo greeni>h black., with 
moto cxpostiro oliio green, and with longer ami longer ex 
posuro cold brown, warm brown, ro<l, and Je]lowl^h red 
A reddish brown or a red image is tho most emly toned, 
and tho exposiiro should be suflicicnt to give this colour on 
development 

If the dned slide la found to I*© insufliciently toned it can 
be put back, into the toning and fixiog bitb, either at otico or 
at some future time, and tho tomug coiitiuueil 

The only defects kkcly to bo mot with other than those 
ansing from errors of es{»osurearo ( 1 ) Uarkstaius arising from 
contact wth traces of hypo , or the introduction of traces of 
hypo into the dei eloper , ( 2 ) discoloured patches, or patches 
ol irregular density or colour, duo to contact with diit or 
greasy tmgers. 

llfwd b(whyAtZ«jUerni’fn/es can be opened and manipulated 
entirely tiy artiticial light in an ordinary room if they me pro 
tected from the direct l^ht or used nt a dLstance of some six 
feet from it Exposure with negatives of aierage density 
would bo about 30 seconds at a di'stanco of G inches fiom an 
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orJinarj goa bumer TJio time of Mpoaiiro of roiirw, 

10 vnnra proportionately when Incandescent gaa, dectric b^bt, 
or any otlicr llluminant fa umxI 

Di^tlopfr* — • 

M CTOL*lln>BO<iL|\0» B 

Mvlol » . . a gtv . <1 t gramme 

K-llum«.iI(.h!l. . . }i* .la gramm.K 

Hjdf ■rjuii one . S» pn 11 . 

*< Hliiini (nrU>naln . } oi 1 * > 

1 1 t&ioliim l>ron Me ( tutt n (I In 10) tit mlnin* (m cc. 

Wntrr .... . I«» nra. . Hm n c c. 

Ib'woho III wnriii wulcr tn llto onlir giwn, but tl) not iivt 
until col I lliH iletdoju rwill keep inpi««I con litioii for 
wwVs, fttiil Ilia) !«' n«M\ m ) >n" iw< it r> nininR coloiirW-*. 

AHinoi 

«ut( WM • lot 11 ptainnc* 

Amirlnl SI prs H h 

1 oliNiiiini I rumMc •> lutinn (1 In 1(1) l(> tninima. "I r< 

ttni r up (<• In <>t> . mo cX 

I)iv>ol\o in tlio order ptien 'lliin <toicl<>{>ir uill not leoitin 
IQ condition for tuuro tliAii a ft.u Jii))>. 

I xrcaiin-H ulioidd to aufljcicnt to cnillo development io to 
coinniLtcd wuKm 30 ciKonds 

Aner (loveloproont tlio elide in onni) iin^wf in vviler, nnd 
at onco ltnti>-ferrc>] to (ho 

tiaisn TtATii 

llj’l'.l t I'M 

tVaicr M 

for 10 niinutCA, nnd then wash* J na usual TLo ad lition of 
i oz of potassium ii]etattstil|lnte to this bath i-h ndri-sivtlc 
rii6 slide way l>e toned by any of the usual toning processes 
applied to gaslight or Lroniide pai>er8 

A good lanlom sluU must hace the very higheet lights 
perfectly tiariBpjrent, very bttic deep shadow indeol that is 
quite opaque, and all the robt of the subject iq half tones of 
infinite vanety Tho beauty ol a alido depends on the clevr 
ness of the lights and the transparaocy of the sLiidowa Any 
muddiness in the shadows nnd half tones, and any want of 
clearness in the]iigbestlighte,nre fatal to tbe excellence of aslide 

JfouiUing — The developed slide must bo fitteil with a mask 
to frame the picture, and with a cover gK«s to protect it from 
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injury. Before attaching the mask it is adnsablo to larnish 
the shde '\nth what Is known as “posititro” ramish It must, of 
course, bo perfectlj colourlc^, and free from anj solid particles 
Alaska* are cut from thin opaque paper, and maj bo had 
either bhek on both •sides, or black on one siile and wlnto or 
the other Tlie cnlges of the opening shoitid l« slnrpl} cut 
and free froniniij rngge<lno"M Maskswithopeniiips of \arioiis 
sues and shapes can be purchased, and an} special sizes ro 
quircsl can lie made to onlor Cartfiili} select a shape that 
suit* the pflticulir putiire, and do not trj abmi"! to have tho 
picture tho full siioof tho plate Ncier he^llnto to cut off pirt 
of the picture if tho effect H therebj iinproml In iinnycases 
it wall lio well to let tho inAskod shdo ha\o tho s.imo propor- 
tions of length and brcuUh ns tho iiegntue from which it was 
made, assuming that it w as made b^ re*Inctioii 

Ooier gKsses are bought reulj cut Tlitj should bo as thin 
AS H consistent with rc tsonablo strength, must be carefully 
cUauCvl, and frei from scratches, stnaj, and nir bubbloH Ihs 
coTor and the shdo arc fa«lcne«l togctlicr by means of a thin 
strip of well gummed paper, sufficiently long to go all round 
the shde, and sufflcientl) broad to overlap tbo sbda nt both 
sides The mask boiitg adjusted, and fastened m its place 
with a touch of paste or gum, which is allowed to dry, tho 
coier glfw IS pi iced on U, held firmly m position,* and the 
glasses placed on one end of tho preaiously moistened binihng 
strip, so that there is tho same oierlap nt both sides The 
strip Ls pressetl tightly against the gliss The next eilge of the 
shde H brought dowrii on tho btnp, which is then pressed down, 
and so on until the binding strip is all round the shde Some 
workers cut the strijis up into pieces 3 j inches long, using a 
shoi t strip for each side of the slide, but it is not difficult to turn 
the strip in at the corners fco tint the binder u continuous 
all round the slide Binding strips can be bought ready cut 
and gummed, but care is requireil in «electing them as many 
aie too tluck and others are b.idly gummed If a small 
quantity of treacle oi glycenne is ad led to tho water used 
for moustemng the buiders, there is less chance of the latter 
becoming detached Coloured bmdii^ strips are sometimes 
used, with a \ lew to f icilitata the sorting of slides belonging to 
* Small routing can be obtaioed for doing this 
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different sets or different persons Metil binding strips can 
ttl'O be obtained, bnt nra more ea>tly 

Slides should be marted in sneli a wny n-s to indicnte their 
proper position in the lantern Placo tho slide on Jie table 
so that the picture is nght side up, and jn its proper position 
as regards right artd left Non at each top comer put a small 
square, or round, patch of gnmoietl white paper on tho face of 
the slide When the slide is put into the lantern carrier the 
white pitches must be at llio bottom and next the condenser 
Instead of the two while patches, i nlute strip along the 
face of the slide does equally wlIL If one face of the 
mash IS white, the title of the slide and other particulars 
may be written on it withonlioary or, better, Clunese ink A 
white ink can al-o bo obtained for writing on the black masks 

Cloudi ta Zonteni Sltdts — ^To have any considerable 
quantitT of clear gtiss repre^otiwg skj greatl> detracts 
from the beauty of a lantern slide, and m ordei to obtain 
Kally good effects the introduction of clouds is necessary 
It 18 very important, lioworer, that the clouds should be 
in rerfect luirmony with tho Jao<l«cape as reganl^ dii’ection 
of lighting, etc , and that they should not bo printed too 
deeply 

« hen the negatiie contains clouds, but the latter are too 
opaque to print under onliuary conditions, they may often be 
secuied by masking or shading the lantLcape after it his been 
properly exposed, and ccHitiniiiog the exposure for the sky 
If this plan does not succeed, careful application of the 
Howard Farmer reducer to the «ky of the negative may make 
the clouds printable 

In other cases it wiU bo necessary to supply lIquiLj from 
another negative, and the simplest, and, on the whole most 
satisfactory plan, is to print the cloutls on another 1 intern 
plate and Use the latter as the cover glass of the shde Pay 
special attention to the harmony of the clouds and the lind 
scape. Since the lantern plate containing the landscape and 
that contaimng the clouds imi«t ho face to face when mounted, 
ITie dcxidt tc/ien pnnudmxisthtrerermdaa regard* right atidU/t 

A proper cloud negative being eelected, it is printol in the 
Eame way aathe negntii-e of the landscape, but tlio p irt where 
tbe landscape, etc , will come should bo masked ns far as 
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passible After fixing atid washing, and whjst the film is 
still wet, the cloud slide should 1» placed in cont ict the 
landscape slide, back to back, and any part of the eLy that 
Mould overlip the landscape must be removed by caieful 
apphcaticin of dJuted Howard Fanner redi cer with a brush 
The sky slide is then finally washed and when both slides are 
dry, they are bound together face to face, with a mask between, 
in the usual way 

In some cases a simple gridated sky may bo u-^d as 
described m the thaptei on Positive Processes It w obtained 
by exposing a lantern plate to aitihcial light in the eime 
manner as the pi int is exposed to d «ylyht 

Tmnsparenet** are made on lantern slide plates by contact 
or enlargement, and may bo of any ai«s Manipulation is 
the same as m the ca^e of shdes, but development niii'it be 
earned considerably furtbei, since a tmnspiiency must be 
more opaque than a slide A piece of buely ground glass, 
or waxed paper, is placed beluud the transparency, and a 
cov er glass in front, tlic three being fastened together with a strip 
of paper or, bett^rrmetal, to wturb are attached lings or some 
other m^iidJ*of hanging the transparency agimst a window 
It thought desirdblpf the transparency, with its backihg and 
cover, may be permanently fastened into the window pane 


CHAPTER XVIII 

PORTRAITS, OBJECTS 3IOTIO\ C0P11!>0 PIMIULE 
PHOTOQRAPUT ETC 

P ORTRAITURE AND GROUPS —Portraiture, if earned 
out extensively, nccessit-ites* the use of a properly con 
Btructed studio , and in any case if the best results are desu ed, 
the lighting must be imder the complete control of the operator 
It IS impo-J ible here to enter into the details of studio practice, 
and the reader is referred to IL P Pobio'oa s The Studio, and 
what to do in it ’ A good studio should bo capable of being 
4 »*'€d from either end, and sliould be as simple as possible m con 
^truction and arrangement There must bo aouudance of lugh 
sidei light, and all the hght must be under control by means 
©f Llnnli or hmged screens attached to the windows Cross 
4iglits.must be carefully availed. ^ ^ 

11 




le" Tn£ ILFOnD maxual of photograpitt 

TJie eiart mode of lighting the subject mar be diflerent in 
erer} case. The objects to be aimed at are (J) to bnnginlo 
prominence the meet charactenstie or attractive featores, 
vrlulst avoiding harshnesa of contrast , (2) to seenre roandnesa 
instead of a fiat and diagrammatic effect , (3) to obtaiji bre-idth, 
as distinct from spottuiess, and atmosphere, so that the figure 
stands out from tae background. 

Alany photc^raphic portraits are spoiled bv msufiicient ex 
posure, the contracts being too harsh and tLe rotindne^ and 
atmosphere bring lost Some are spoiled bj- spottine^s m the 
lighting, others bjexce>sive top bght, others agaj bv the fact 
that the highest lights are not on the feature^, but on the 
shoulder, back, hand-t, or some article of dress, which con^ 
qnently attracts the eje and distracts attention from the face 
The background and actessones are verr important factors 
m portraiture and shoull always be as simple as po«ible, the 
face and bgure are chief, and everythin^ else should be sub- 
ordinate. u hen bead and shoulders or heud and bust are 
photographed, a simple gradated background is as a rule the b^t, 
and a good elTect often secured bv oppoaisg the shadow side 
of the head to the lighter side of theb.ickgTOuiid,and vice versa. 

Acceuaones should be few in onmber, unobtrusive, and in 
keeping with the costume and chameter of the subject. 

The pose and arrangement of die figure should he eunple 
and natural, the compcKittoo, etc., being m accord with the 
general principles laid down m Chapter IV 

Study carefully the face of every sitter before demding on 
the m^e of lighting pose, etc Both sides of a face are 
seldom alike. As a rule a three-quarter face is most ple-osisg, 
but m some cases a profile, in others a full face or verv nearly 
full face will give better results. If the camera is above the 
level of the bead, so that the lens is pomting downwards, the 
forehead will seem broader, and tbe ncetrih month, and chin 
narrower, thanif the camera wereou the oaruelevel as the face , 
if, on the other hand the camera is below tbe head, so that the 
lens points upwards, the chin, mouth and nostrils will appear 
broader, the nose shorter, and tbe forehead lower and narrower 
The beginner is reconimended to practise carefully with 
a life-sze bust in plaster, terra cotta, or even wood tinted or 
painted cream colour, or pale pink, m order that be mar 
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■which L*? awa^ from the light, it will usually be found neces 
sazj to use a relleotor ut the ahupe of a white sheet, sop- 
ported on a screen, clothes hors^ or in «oine snnilar way, this 
reflector being placed m the manner shown at a, a, £g 53, or 
more id front of the subject if found desirable The ordinary 
surroundings of the room may form the background, or a 
Eunple gradated background may be placed at B, B In the 
former case, take care that no prominent hnes of the picture 
frames, furniture, etc , pass dirWtly behind the bead or bu«t 
of the figure ^ 

Portraits out of doors are more easilj taken than portraits 
in ordmarv rooms, and much aborter exposures are required, 
the drairlnck b»ing chat (he lighting is much less ander 
control Select, as a rule, a po'iUoD away from the sun, but 
with the light stronger on one side than the other If an 
artificial background is not o‘ed considerable caie will be 
nccesifarj, «ui(e many natural backgrounds are nnsatisfactoiy 
A hedge, or an iTy-eoreted wall, for example, unless in deep 
shadow, will hare a spotty and unpleasant elTe^ Endeavour 
to bare, if possible, noting behind the head of the subject 
that in any way distracts attention from the features. 

Small groups may be done in the studio or in very 
lighted rooms, but large groups can only be undertaken sue 
ceesfullT out of dooia Great care is npce&saiy m arranging 
the Tunons figures, and the general principles laid down in 
CbajterIT should be followed. The pyramidal form of com 
position usually gives the best effect, and with large groups 
a combinaUcn of seieral pyramids, not aU aMt, will be 
necessary Avoid symmetry about the middle, ami do not 
make both emla of the group alike either in size or arvange- 
ment Avoid monotony m the pose of the individual figures, 
and take great care that the heada do not run in homontal 
lines. 

The lighting, esjieciallj in the ca.«o of large groups, should 
he from the front, but at tbe same time con°iderabIy towards 
one side, in order to avoid fiatiies!i. The camera must be pointed 
towards the middle of the group, ard must be approninaiely 
equidistant from the two eniis or the figures wdl be dispro 
portionate in sue There mu^ he variety in the direction of 
the faces, hut a good effect ta obtained when the majority 
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of llic lionU aro tuniM townnU tlio po thit tlio similow 
»ul(» of tli« f »c«' H lli« more proiatnont 

Inko c-\nJ not to nnJor cxi«<v^, c^inyrially jf jonr proim >n* 
clmlcs fiytm-*! in 'orj JiphttlnMPO* ktirtlier, if tliw kliouW lo 
tlio ctuM , l-o cnrifnl alont tlie ili.'tntiitiou of tiio liplit (lnvv’«i 
in t\io group, an 1 nmcmUr that nlu’ii tiung onlinir) platw 
bluo tlioiiph moilemtoly «Ktk, will apj^oar much lighter 

in thij 1 holograph 

i« Motion or IntlnnUintotu J'holnjrai'liy — ^loiing 
ohjccK ro<{fiiro >crj ahort onwurci*, ho that tho llurnng 
caif^l bj tho motion of the imago during llic tuno of cxpo«uro 
maj bo so email tlwt it h not rocognireil by tho r}p Hie 
term “ instantaneous " photograph) is inaecurato, becaiiso all 
such txposuros do oecu; ) a eertun tiino, anil somoof them aro 
not particuKrlj brief 

M ork of tins kind ncccs. itates the j'O.vt’ssion of a lens that 
can uvcil a ith a large a|»ertnre, and a abutter h) tm ans of 
which Ihu low can bo unco%ere«i and coicreilin a Tory bmf 
sjaco of time Annstigmatic lenses answer l>est, and for 
general purpo«<.i tho 'Ibomlon Ihckanl shuttir alread) do 
sctiUi! « etcelJent, although whero lerj rapid exposures aro 
netded some sjwci tl form of shutter must }« ii'od 

Sinco tho exposures aro so short, there w groat danger that 
tho shadows of tho subject wall boundor-esposcil.and it is only 
by using as I trgo a lens aptrturc ns is consistent w ith deniiition, 
an I b) working during tho mid llo months of tho yetr when 
th*' light u* gooil, that tho be>t rcMiUs can bo obtained As 
the short csi’Osure lends to mere iso the contrasts, dovolopment 
rcqmros considerable care and it ls Adiivible in all cas(» w here 
under-exposure may bo expectcil to »i«o a doieloper weik in 
pyro wild t keeping tho {roportion of nlkiili at its ordinary 
amount, or to n<e the nictol ilcstloper 

It shoull bo a rule to gi\o Uio longest exposuro that tho 
character of the subject anil us rate of motion will [crmit It 
IS quite possible to lo»e pictorial effect b) giving too sliort an 
eipohure Such a subject, for instance ns breaking waves, 
if photographed with a very short exj>osure, is iinpleasing, 
because in the print tho waves look o-s if cut out of 
stone, and all feeling of motion is Icwt A much bolter 
effect is obtained bj an exposure of one tenth or oiio-Gfteonth 
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of A {>ocon(], Mhich {ri\e4 aq imngo that u Dot alisolutely 
slinrp and jet u salhcienilj well JeSned to gi\o do appear- 
adco of blumng 

Clearlj, the more np»dl) aa object « monng tl>o* >!horler 
mii'^t bo the exposure, but it must bo remembered that the 
blumng of the inw^e aMll depend oii the angular aelocitj", and 
noton tho absolute a elocitj ForoiiO and tho same subject, with 
a particular rate of motion, the exposure must l<o shorter the 
nearer the object ls to tho lens. 1 urther, forono and the same 
object, the angular velocitj depends ou the direction of its 
motion with respect to the lens, the angular selocitj is 
greatest, and the exposure must be (shortest, when the object is 
moving straight across the front of’the lens, it is least, and the 
exposure may be longest, when the body is monng towards or 
away from the camera in the direction in which the leas is 
pointing It follows that, if practicable, the object should be 
pbotographed more or leas “eod oO,'’and that a “aide on" 
anew should be avoideil 

When the moving object is nnder the control of the phoh^ 
griphcr he enn, of course, select any point of new that he 
thinks beet , lu other coses be most choose the best point of 
new that be cao, the leus being directed acroea the path of 
the moving object. In either case it is neceosaiy to know 
exactly when the image of the moving object is in the right 
position on the plate, for at this momeDt the exposure mmt 
be made Some expeneuced workers find it au^aent to take 
a Eight along the top comer®, or along the side of the ba^e- 
boaid of the camera, but the simplest and easiest plan u to 
attach to the camera a finder This usuaDy takes ooe of 
two forms it may be a concave len», which la attached to the 
top or side of the camera, and on theeurfsceof which an image 

of tlie whole of the new that is projected on the plate can be 
seen in miiuaturo or it may be a small camera, the lens and 
ground glasa of which are in the eamC relation to one another 
as the lens and ground glass of the camera proper, the ground 
gloss of the finder bemg provided With a shade, so that the 
image formed on it can be seen without the Use of a focuzmg 
cloth In either case the finder is fixed to the camera, and ad 
justed in such a way that the image seen in it is identical with 
the image seen on the ground ^ass of the camera. The view 
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»«; 

T>ojr.t Wn tli® foctiv«1, am! lli® thutt^r 

Irour*? «;• rtfu! ****** pli*o»! in tlio f-itnrm 

am! it* Muitlrr witUrawn. TIj® |i!iot<^;n»i'}nT (!j«i watclnw 
111® itrip' ill tlio litil'T, li^Tinp tl® Inll of tli« |>noiimntic 
nl'V'ofor 111* iiliw'.tor In In* hMvL A* a* !io tJic 
minitiR ob]<vl in tli® npht In tin* jnettire Iio rolm.*®* 
tlio ulintlcr. 

/frtti/f {'om'rtM (m*® j> l^) t*'cx>mp \rrj’ impiiUr, am! 
art* rdw prj'iliiw*! tn txlrtnuh Mtiall *inw Tliay aro tory 
ci'ii* 0011*1.1 «lion il i* ili-Mn**! to tnko view* in Iho »ttwu 
of lowms wlioi* 111* »«ttinR up of a tripoi! woiill soiin 
attr-vet a cn.*wv!, or to pl.otosrrapli animaU tint woiiM l« 
fnphtoiif*! awaj liv tlio tnfoil an 1 fmj«mg elotli. They 
art* al*o inilL»jirn»v\il(* when it i* «!i-»imil to |>lioli*gmi»li pT**ing 
inttilonl*. an'! to I'hotogmph pooplo without llioir being 
await* of it. It *ho»iU alway* l>o touiPmUnsI, howcirr, tint 
to u-v* a catnopx of tin* or any other kinil m *nrlj a way a* to 
pie o^Tcikt, or to Ik’ a K«ire« of annoianee, i* ((■snnt alien 
re«tTJwr5’ for legal pnrjw*) m the highmt «li*gr\'o n>prvlien*ibh*. 
Jlcwt of llio Ivrpr hand caroertw aro is> mailo that they can 
aiiui to uwtl a* eUtnl otnien.*. 

Kipratirt** with a hand tnmert mniit neeo'aanh lo hnef, 
becitiu wo Invo to avoid not only the Ihirnng duo to tho 
motion of th« object, but al*© anj blnmng tint might nnso 
from mou'ment on tho part of the holiler of tho minora A 
gornl h n* anil lerj h nuUto pUtm are m>cntial Ilford Jlon 
arch or \ tpialjlt* mwt mj id plaU** can l>o iintl when tho light 
L< not at ila l^'-t, llfcrd e^wcial rapid ivhon the light U goixl, 
and Ilfiinl Knipn*«« or Ordinary when tho light « vorj gooil 
'riio nuinlcr of luind ciinirra* i* eo gmt that it n neither 
pis.'ih!c nor di-'inhlo to attempt to diwcnho them They may 
Lo broadly dnidiil into four group* M) thoeo in which tho 
plate* are cont.iimal in onhnary ilarit elides, (2) thewe in 
which tho plates or fduiaarocontninisl m arescrioir that w not 
dotachablo , (3) thowj in w Inch tho plato w-aen uir or mngauno 
ts dcUchnbk and can lo replaced by another, (i)thoc m 
which a contimioits Clin is uwaL Of the«« tho firrt is eotno- 
times inconicnicnt, especially when itts iioecsaary to work with 
out allrvcting attention. *1110 device* adopteil m groups (2) 
and (3) for removing the ezpiwcd pi itc and bnnpng a fio'h 
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nito poFihon uro nnmerou*, it i«, of conrw, csM?rlidl 
thAt (he change should bo elTectei] rapidly and eanty, \ntbout 
any rtk of jatnoung Other ea-enUa] feature^ in a good 
hand-camera are (1) the lens miKt !« rectOmeAr, work 
with large Aperture, and hare good cohering power and depth 
of focus , (2) the (.luittor must be rapid, capable of atljiL-tment 
in cpeeil, work, without jar, bo easy to release, and bo reset 
without any nroessity for caj ping the lens , (3) there should be 
means of focusing for objects at ibfTerent iL<tancc^ (4) there 
should bo two CndeiV'— one for use when the long edge of the 
plate is horuonta], and the other for u.«e when it is rertical , 
(5) there shonld he means of attaching the camera to a stand 
and giriPg long exposures when the nature of the snbject 
makes this de^inble It ts an adrantags to hare spint lereht 
attached to the camera, but these are not mdJspensable when 
the finders are j roperlj eet 

\Vhen the instrument is used, a careful e^tiniate must bo 
made of th« distance of the principal object (which u easQy 
done after a little practice), and the lens must he set for thu 
distance Care must be taken that the sabject and its cur 
roundings appear in tboir proper po«al)i.>ES in the finder, and 
when releasing the shutter it is important to avoid monng 
the camera. tA hen architecture or any oiher object with 
rertical lines is indudol m the p icinre, it is essential to keep 
the camera perfectly level, and this course most be adopted 
with every class of subject if it dfeured to avoid distortion. 
Every one must bud by expenence which method of holding a 
hand-camera suits bun be^t, but under the right arm, with the 
case held agauist the side oJ the body, is tho position mobt 
generally adopted 

Considerable care is required m the development of plates 
expo«ed in hand camera^, precautions against harsh contrasts 
being especially nece>%>ary when very short exposures have been 

Coptfti\g, ete.— Copying plaim, eDgrariiig<i, pictures, etc, 
requires certain «peci4l precnntuHis. The lens mu-t point 
directly at the centre of the object to be copieil, and the latter 
must be normal to the axis of the lens, preei elyas explained in 
the case of enlargements (p 132 and tigs. 42 and 43) When 
It 13 nece*vsary that the dimenaoie of the photognph should 
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i\ Jofinito rcl'XtiQn to tlw dimeiisions of tho onpirml, tlso 
fornnili on p 152 miiH bo «mh 1 for r€>«liiction, ftiid tlio formiiU 
on p 130 forcnUrgiujontR. If «n object is to b<' pbotoprapbed 
rcil 15170, tbo ikstanro of tbo oljji'ct from tho Kns 
ami tbo di'linco of tlio pvnml filiow from tho lens, must both 
b«i twice tho focal length of tio lens, tfroat ciiro niustlo 
taken to M>curo c\en ilhiminatioD, nnil the ihrcction of tho 
light tnml I*) pnch ns to mnko the gram of the paper as httio 
ao-iWo ns iijor'-'iblo. I’nmtings must bo hglite*! from the Fame 
fkIu ns the} acre when paintcsl nhich is usually tho left m<1o 
T he*c subjects present special <lithcu]ti<» m consoquenco of the 
failm-o of onhnar} plafca to render the colours proj>erly, and 
orthochromatic j Cites must li© u«e«l in ncconlanco with the 
principles laid down m tho neit chapter Photographic prints 
should bo gliz(sl, if poFKible, in tho manner dcecnlksl on p 145, 
as tins gets nd of the gram of tho |vaper and usprorcs tho 
rendering of the shadows M hen drawing*, engravings, and 
other line subjects have to bo copied, it i.< necessary to keep 
tho Urea perfectly clear m the negative, and tliii w diflicult 
with aloicbt an} gclatmo plates. 

Xliollfenl Process Plates aro the l'e«t to uso for th« pnrpose, 
and the p)TO soda foraula giien on p. C7 answers very well, 
though wath lino subjects it ls advLsabie to double tho proper 
tion of bromide Good r«uUs can also bo obtained on the 
Ilford OnUnnr) plates, if caro l>o taken not to o\er expose, 
but with tlie<o plates it will bo found necessary, as a rule, not 
Old} to incrcasi. tho propoition of bromide, but also to mix 
2 parts of pyra solution wath onl} 1 part of Fodnim caibonate 
solution 

It is important, when dealing with line subjects, not to stop 
doielopment too soon , and it should bo romemWred that al 
though an incrcanjd proportion of bromide l^ens the tendency 
to fog or to clog up the lines, it matenall} lengthens the time 
required for deielopment 

Another foint of great importanco, when clear lines are re 
quir&l 13 to preient the entrance of any stray light uito the 
lens No direct light must fall into the lens, and jt ^ useful 
to attach a cone of blackened cardboard to the front of the 
lens. The lens barrel, the edges of the stoj , and the inside of 
tho camera must ho do.id black 
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pKto from llio innliolo. To find the dwt'inco of nn object, lU 
reil M20 l)eiiig known, ilin fo tho ‘‘izfl of tlio object bj tlio sue 
of tlu* imnge, nnd imiltiplj b} tlio ilt-tftnco i f tho j Kto from 
the pinhtilc 

1 ho nnplo of % iow dojnrnd^ on tho wrt, of ^tho jil it< , nnd tlio 
disUnco of the id lU from tho | iidiolo I or pitlon d puriwscn 
the angle ahoml not excooil 45'“, Imt for topographicnl and 
other purpoM it maj bo gieator, and niaj cienlto an high 
as lOCf® r/»e enormoaa angle of new that can f>o inc/ndwi 
when a pmfiolo la u'l'd miVcn th« mctho<l very aTihnble when 
itwdtsiml to peeuro j hologmpha of atclntoctuml pnbjecfi in 
uniibinlly critnpc<l Mtuatiom The angle of mow inclnde<l 
with a pUte of an\ partirulir Rtic, at a pirticiilir dtstanti 
from tho I udiole, may bo oblaiiiwl from the table on p 10 i, tho 
di taneo betwoen tho pinholo and tho pht« being RiiUtitiitod 
for tlio food length of tho Kd«. To por/orm the roierpo 
operation, and find tho dL^lancofrom pinhole to pUto nocesanry 
in order to obtain a particuhr an^Io of %ilw, look out the 
quotient corresponding to thilangle.diMdothobnaoof tho plate 
by tho quotient, und tho result mil I© tho necessary Jistanco 
All tho appnratua that ta realh nwi ‘anrj u a light tight 
bos, with some laeana of holhng the plato in poaition at one 
end, wild, t tho j inliolo u in th© centro of the opjxvuto end 
Tlio T itdiole, or nperturo, eliould bo pierced m a thin sheet of 
metal, and must bo petfwllj smooth and round An ULdmarj 
camen and dark slides may of course l>o used, and jilates of 
metal can now bo obtained which Gt in the placo of the lens 
and are piercetl >vitli apertures of different diuionsions, und 
provided with a shutter Ihcso plates aro a grcit convonionco 
when this kind of work is being done 

For every particulii distance of ttio plato from the pinhole, 
there ls one particular diameter of pinholo that will give tho 
best photographic deGnition, a wider or iian-ower hole givang 
worse definition , and, arcording to Abney, this can be cal 
ciliated by meaas of the approznuato formula — 
p=00(«s'<f 

wheie P 13 the diameter of the pinhole m fiactioiis of an 
meh, and <l is the diatniKO betweea the pinhole and the plate 
To put the formula into words multiply 0 008 by the square 
root of the distance between the plato and the pinhole (in 



172 TBE ILTOHD ilAXUAL OF PnOTOGIlArBl 


tnchfe), and tLe result is the best diameter of the piabole in 
fractions of an inch It males rery little difference if the 
pinhole IS a little lai^er or a little smaller than, the calcolated 
diameter ' » 

llaslell recommends the following diameters of pinholes, 
and distances of the pinhole from the plate, mth plates of the 
onlinaiy photographic sue*. The dimensions are all in inches 
and the diameters of the holes do not differ materially from 
those calculated by means of Abney » formula. The angle of 
new n. about 28® — ‘ 


15 »13 80 iV ■' * 

Larger 36 iV 

For an angle of new of about 45® the following distances 
and dimenaions of pmholes bare been cniculited — 

6 je si PkM DUasea <if P<nb«l« DUoitici of Pichcl* 

IJ* 5 A 


The tune of eapoeure required is of course subject to the 
same external conditions cf intensity of light, character of 
Eubject, e^c., as m the case of a lens. It is independent of the 
size of plate osed, and, other conditions remaining the <^ame, 
depends on the size of the pinhole and its dist-anre from the 
plate. The exposure reqniiw mnos inversely as the square 
of the diameter of the pmbole, and directly aa the square of 
the distance of the pinhole from the plate The relative 
approDmate expoeurea for pinholes of the most Oaeful diameters 
are as follows — 


Diameter in mc’ie* A A A- A 

PlelatiTe eapiwura 1 JJ 5| t 

whilst the approximate relative exposures required for different 
di-stances are as follows 

Distance In iDchea s 8 10 IS 15 IS JO 25 50 

Rclallre ciposoro 1 "'J < SJ 0 13 IS 25 35 
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As A rough guido it may be stated that a bnghtly lighted 
landscape ^ill re(juiro, with a pnholo m diameter, at a 
distance of 8 inches, about C\e minutes, with a pinhole 
m diameter, at a distance of 10 inches, about six minutes , 
with a pfiihole y’y in diameter, at a distance of 20 inches, from 
ten to twelve minutes ^ 

When working ivitli a pinhole jt is necessary that the 
camera should be l6\el and the plate ptrpendicular There is 
no focusing , but it is necessary to know that the desired 
picture IS oj^tlie plate, and this is done either by using at first 
a suflicientli largo aperture to give a visible image, a smaller 
one being substitiiteil for it before making the exposure, or by 
using a view finder, which must be adjusted foi the size of 
plate and dL<ttance of pinhole that is being used. 

Since the exposuies aro long, motion of trees, etc , is of Uttle 
impoi tnnee, provideil that objects return to the same mean poa 
tioo, but anything that is permanently displaced will eithei not 
be photographed at all or will show a blcireil or multiplied 
image People, for instance, passing along a tboroughfaie, or 
continually monng about a room, leave no impression on the 
plate 

CHAPTER XIX 

onTiiocnno2TATic on isocnnovATic ppotoopapi/t 

V ERY httle experience is sufficient to teach a photographer 
that ordinary photographic prints do not repre"-ent 
coloui e<l objet ts with their proper degrees of relative bnghtneas 
Certain colours, such as green, jellow, and orange, that are 
blight to the eye, are represented as dark in the photographic 
punt, whilst, on the other hand, blue and violet, that are 
dark to the eye, are light in the print The relative sensitive 
ness to rajs producing different colour sensations is almost 
exactly rcver-cd in the case of the human eje and the photo 
graphic plata This is repnseuted by the ciu res 1 and 2 m 
fig 54, which represent the relatn© action of different parts 
of the spectrum The ba** liii“ in each c i^e represents the 
spectrum , the vertical lines duatingiuslied hy the letters 
of the alphabet, represent certain prominent dark hnes which 
arc seen m llxetl positions in tlie spectrum of sunhght, and 
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3 tha ordm'trj' phte, on 
tho othar hnod, blue 
^ pTerts tbe greatest 

« p/Tect, nolet a cou 

^ ejdemble effect, green 

n email effect, and 
^ yellow, orange, and 

^ red no effect at all 

' tinles!* tbe exposure 

Flo 51 

Lave the expHcntion 
‘ of ^urb ficta aa that 

,ritii MuiunniMai cTjitmin « TiaM wiiii «o>- an Orange dress ap 

^I.«riw«„w > ^ 11,, 

black laa photograph, 
whilst a blue dress appears rery much hke white, and al-o 
thst we can nse orange nnd red light when manipulating 
our plates 

It 13 clear that if oor plates are to represent coloured objects 
properly (i e , with tbe degi^ of roLalire brightness that they 
seem to the eye to po«e«s), we must in some way greatly 
increase the sen'itiveneiss of the plates to red, orange, and 
yellow, whilst at the same tune reducing the ®ensitireness to 
b!uo and violet The first of these ends can be attained by 
intimately associating the sensitive eiuuhaon with certain 
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colouring mntters, more especully tho.so known ns tlie eosins 
and cyntun They nra termed ojjttcal sensittzers, oi, much 
better, selectiie sermUzera This 13 done m two ways, by 
immersing the prepared plates m a very dilute solution of 
the colpunng matter, with or without nmmoma, or by adding 
the dye to the emulsion in the process of manufacture The 
first method, if an nmmoniacal b ith 18 iisSd, gives the highest 
degree of sensitiveness, but the plates will only keep for a 
shoit tune Phtes prepared by adding the colouring matter 
to the emulsion, or during emul-ofication, have much better 
keeping qftahties 

Photography earned out by means of plates prepared m 
this way is termed ortbochromatic, isochromatic, coloui sensi 
tive, or colour-correct photography The first and third terms 
are preferable and are most largely used The plates are 
spoken of as orthocbiomatic, isochromatic, or colour-sensihi e 
plates 


Il/ord Chromatic, Rapid Chromatic, and reisattls Ortho 
Plate! are sensicued in the emulsion in such a way as to be 
suitable for landscapes and general subjects, whilst they can 
bo work^ in a good ruby bght 
'When ordinary white light is predominant, the relative 
expoauies requu^ed by Ilford negative plates aro as follows, 
the colour sensitive plates being eaposod without any scieen — 


MoZUITCa 


ZetiiUi Siaou 

lt»| 4 

» i 


Emprea Sapid 
Cbiouaiie 

i i 


When the subject reflects a laige proportion of green 
and yellow rays, and when the light is hazy or yellowish, the 
relative lapidities of the Ilford coloui sensitive plates are 
considerably higher 

The colour sensitive platos require more careful handhng 
than the ordinary plates, and must be developed with the 
pjTo soda developer (see p 67), pyro ammonia cannot be 
used without great nsL of fog 

Pfonl Panehromatic plates are sensitive to all colours, 
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wfiiNt tLeir fen-'itnone'ia to ligit fts « whole is nnii'iisli/ 
liioli for such phtos \\hen ispooJ to daylight wUhoit 
a scrc«n thev only leijmre the fLimo es(>osiiro as Enipres< 
platt^ Iho sp>cnl method of |repir»{jon employed avoils 
the excessive soiisitivenesa to blue which nanv such plates 
retain, whiUt the iietisitucuess to green, yellow, orunge, and 
red IS high It follows that for ordin iry subjects a )elIow 
screen ne^ not be u«wL These panchromatic plates are especi 
ally adapted for three colour wort, and the relative exposures 
through the three screens do not differ wi lely 

Thero plites must, of course, bo put into the hark slides, 
developed etc , in coni] leto darhne?.<. They will remain in 
gooil condition for nliout six months. 

Any ordinary developer not coi taming ammonia may be 
Use 1, but the following is specially recommended 

Vetol 10 pnios 1 pait 

llrlroq Ineoo SO .. Sports 

Bod nn B ilplilo<eiy»l ) lot S2 

I ocassium cvrbuQvt<.(nn> vdrous) ] It 

lotasuum brumi tc 10 gralcs 1 part 

WaUr fij> to “H) o» OOO parts 

Keep m well corked l>ottlea aod dilute with an equal volume 
of water before use 

Tink development may be employed with adrantngo — ’ 

PtEO FOlOTIO'r 

ratvs urn metablsalp) tie | 

Water vj/to I** om 

Soda Sowthjn 
Asoap C 

1 part of pyro solution with 10 parts of soda solution, 
and make up to 100 parts by the addition of water 

"W ith either method der^opmeot must bo timed since tb© 
plate may not be exdmiDed during the proce-ss. *Tbe time re- 
quired vanes with the tempawture and the general character 
of tl e subject the necessary data are supplied with each 
bos of plates 


® parts 
1 part 
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When development is complete tlia plates are rinsed and 
are then thoroughly fned in 

Hvpo IPozs. 

lolissJnin inctsbisulplute 2 , 

l\atcr • 10 

The various brands of non oitbocliromatic Ilford plates can 
be made colour sensitive by the bath method with good re 
suits Erythrosin (the sodium or potissium salt of tetra lodo 
fluorescein)* is still the most useful sensitizer for general 
outdoor subjects, and can bo kept in the dark ns a stock 
solution of i pait of erythrosin in 1000 parts of distilled 
watei ior use take 

Ft jt\ los n solution (I in 1000) 1 part 

Water , 9 parts 

The plates are dasted and laid m this solution for two or 
three minutes, anth occasional rocking, the operation being 
conducted in a dim ruby light They are then allotved to 
dram, are placed with their lower edges on clean blotting paper 
fOT ft lew seconds, and are dned in complete darkness in ft pure 
atmosphere This bath gites a degree of sensitiveness quite 
sufficient for copying pictures, photographing Qowei's, etc, 
and for photo mica ography 

^V^len an ammoniatal bath is neoiled the following formula 
13 good — 

D>c stock aolution (1 in tOOO) 1 part 

Ammonia solution (1 ro 10) 1 , 

\\ aUr 8 j ni Is 

TJse as soon as possible after prepamtion, and develop wath 
pyx'© -soda ui preferenco to pjro ammonia 

^\llen greater 6en«itivene<sa to rel, orange, and green is 
desired, the best sensitizers are certain dyes tailed isocyanui's 
— namely, orthochiomo T, pinaaertiol, and pinachrome, the 
first giving the least and the last tho greatest sensititencss 
to red For the red end of the spectrum end for the 
extreme red pinacyandl should be a«ed All these dyes 
should be dissolved in 1000 parts of pure alcohol and the 
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solutions be kept m the dark The sensitising bath is made 
by mixing 

Dye stock solution (1 in 1001^ , Starts 

Abater or ililntc nieohol • 100 

The manipulation is the i»mo ns with the erythroAn bath, 
but the operation rfnust be earned out in complete darkness, 
and the plates must be put into the slides, dereloped, etc 
without any exposure to light If the dye used gives verj 
little sensitiveness to b]ai:dt green, a small quantity of bluish 
green light, coming tlirough a specially prepared cojpur screen, 
may be us^ wlien necessary 

Tbe advantage of orthochromatic photography is most 
evident in copying paintings, pLotogmpLing dowers and 
similar subjects, and in photographing objecU under the 
microscope For these purposes orthocliromatic plates are 
now regarded as iiidispensabla In dull weather, especially 
when tbe light is yellowish, ae in autumn and winter, 
the sensitiveness of the ortbocbromatio plate* to yellow and 
orange gives them considerable advantage over ordinary plates 
in the studio and out of doors, and enables shorter exposures 
to be given. 

For general outdoor work their advantage is leas marked, 
although It becomes very exident at certain tunes of tho yeni 
and under certain conditions The author’s own experiments 
lend him to the conclusion that ortbocliromaticplite*, when 
used mth a proper screen, always have an advantage over onli 
nary plates, though the advantage is coniiclerably smaller at 
some times than at others. 


In portraiture the advantage of orihocbromntic plates Iios 
in the bettor rendering, not only of tbe colours of dresses, etc , 
but also of the flesh tints and hair Irecklosand other iricgu 
laiities of the compIexioD become less prominent, and consider- 
ably less retouching is necessaiy 

11 e uve of screens is at pre.-«nt a very important part of 
orthocliromatic photography Although tbe use of tmlecfive 
sensitisers produces great sensitiienesa to green, yellow and 
orange it does not nlu ays reduce the eensitueneisfl to blue an! 
violet Tbo ^ lit IS that blue and violet objects still appear 
toojightin tho photographs. Thw difliculty is got over by 
Pure al oh 1 taiist bo need u, l act mote tbao 10 part* in ICO 
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iiitdjw-Mng m front of tho lens betnorn len.<?os, or behun’ 
tlie lens ft irnn«i»irtnt jellow FCrecn, wbicli cuts off a certaii 
proportion of U'o blno anti %ioIet nijs and thus compensate 
for tho ^xro^suo si iiMtivenevi of tlio plitO'* to the^o mjs 
In nianj cises a NOrj conMJerablo jraproMunent can U 
obsennl without tho uso of any screen at aH, c^pecnlly in tlr 
case of such subjects as flowers, but to obtain a roproductioi 
that will satisfj critical examination under ojes traineil ti 
properl) appreciate the monochromatic rendering of colouro< 
objects till* n-o of a sciecn is ncce sary Grent care i- 
required ta eef«<i«7 the icreeii, for too viuch hlue urn 
tioIeC 1* ait ojf t/i«« cofoKr* tetll appear too ifarl, and th> 
photograph lei/f then he teronj; tn the opposite tUreehon Foi 
general purposes a lomon-jeHow screen, not too dark, answer 
best, but m dealing xntli difliciilt subjicts such ns paintings 
or iinj subjects containing much re<l, deeper screens are neces 
sarj Where toil is pn>ent inconsiderable quantity an orangi 
screen ma) Vw used, and a eonsidcrablo exposuro gixeo, in ordei 
to obtain the rale , a joUow screen is then substituted for the 
oiangc, and a shorter oxposuro girco for tho otlier colours 
The proper selection of screcim places great power m tho hands 
of tho photographer 

In landacape work tlio author uses a lemon jellow screen 
Tlie ndrantngo is greatest in spring and autumn, much less in 
full summer, and least in winter Wlien the light is jellow 
(for example, towards sunsit), orthochromatic plates will show 
a distinct difTeixmcefrom ordinary plates even without a scrcon , 
but in other cases tho ailvnntapo is, as a rule, not recognizable 
unless the scieen is used Ibe employment of tho screen, 
however, is a simple matter, und givej no moro trouble than 
the u«e of an ordin irj stop 

Coloured glass may be used, but must be ojitically worked , a 
good plan is to have a di'c which shps into the hood m front 
of the lens and is kept in its place by a brass ring ^Vhen 
several lenses ai'e useil it is most convenient to have one 
screen that will serv e for all of tliem In this case a piece of 
optically worked glass answers best, and may be used before, 
or, better, behind tho lens Tho Ilford Company supply 
various screens in different sizes, wluch are generally used 
belimd the lens in conjunction with a holder (supplied with 
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tliemX nliich keeps tbe glass close up to the lens wh.'it*%er 
may wj the projection of the latter through the flange 

\V ith the Ilford colour son«ihre platen, the standanl screens 
necessitate from tno nnl n half to four limen the exposure 
that would 1)0 rcouircd if no screen were used 

^\^len photographing microscopic objects, the cliaracter of 
the screens used \nll bo determined by the nature of the stains 
used m the preparation of tho object, and tbe degi-eeof promi 
nencetbat It Lsdcsiro>l togivcIodilTetcnt details of its structure 
To carrj out orthocliromatic photograph} S>ucceft»ftillj 
reqim-es care and thought, with some grasp of the principles 
inrohed, and a considerable knowle«1ge of colour and its 
rendering in monochrome Of the advantages of this newer 
method no one who makes a few careful experiments will have 
any doubt 

OILiPTER XX 

PUOTOOItAPin I\ MTVnAL COLOURS 

T he ideal process of photography in natural colours is one 
in which a sensitive surface, when exposed to the image 
projected by a len« will reproduce that image m all its proper 
colour tones as well as m its gradations of light and shade 
Such a process has not yet been completely i-calised Some of 
the indirect processes however have not onlv been made a 
practical success but Lave been brought to a somewhat high 
point of excellence Hiey are all based on the fact that we 
have three primary colonr sensations, ted, green, find blue 
vxolet all our vaned and complex impressions of colo u being 
produced by the excitation of one or more of these sensations 
with varying degiees of intensity according to the colour of 
the particular object oi part of the object Tlie sensation of 
white is due to the simultaneous excitation of all three sensa 
tions in a fairly high degree and the colours of all objects 
which are not self luminous are due to the fact that they act 
on the white light (sunlight etc ) by means of which we see 
tl em, 10 snch a way as to reduce the power of the rays to 
excite one or more of tbe pninary fen«ations to the fullest 
extent the number of sensations affected end the degree of 
reduction depending on the colonr of the object 
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All tlio j incUcaltlo |iore>.'>e% dipeml oa tlio xi«o of ortho- 
chrouintic or colour scmiluo pKtc**, with siutahl} ailju<iteil 
wri'cn't. 

In tfco Singii Sluphcnl pro««w three ne^ati'cs of the 
buljcct are taken m the oidinnt^ «ft3,rithei succ(v.>i\ely or 
BituuUnneou^l^, on three KMitnWy fcn'iti^id plitca through 
three colour M o thus got three oidinurj black 
iicgvtno uiugei, hut i >ch negatico coiitniiia only tho o parts 
of the Buhjict vfhich corrc-\-ond with ono of tho primary 
ecnsationH/tUtcrmintil of courMi l>) the colour of the i-creen 
through which^hat negftlixo ih Inkeii I rom these negutnoa 
corresponding posituo images are then inndo (bj iliirorent 
mothoils) in colours corresponding inlh the proper pnmiiiy 
colour senntion Tho throe colourcal nnngea aio acr) ciro 
fully and nccuratel) supclpo^e»I and permanently fastened 
togcthei, and tho result is a reprosientntieu of tho original in 
its nalm il colounc Hio procosa gucs aery l>eniitifiil rcsulte, 
lut requires skilful mampnlition Any iniiiihii of colouixd 
IiOiitivcs can Ikj made from the three negatives The rosullb, 
it will be olr-ervcd, are on glia«, and must bo vievred by 
truiiEuiiltcd light ‘ 

..iHtecAremM — A simpler nod easier proces'*, winch, as a 
matter of ordmaij practice, requires a separate eiposuit for 
each positive image, but yields these images ns transparencies 
on glass, IS the Autochrome process of Mes'-rs Lumi^ro The 
special plates necessary haven very thin film of colour sensitive 
emulsion, and between tt and the gla«s is a ecreen com 
posed of very minute transparent grains, d^ed with colours 
corresponding with the three primary colour sensations The 
grams are so hne that the structure cannot be scon without a 
microscope, and the diHeient colours are so interinmgkd that 
the film appears white when looked through The plate ta 
exposed with the glass side towards the lens, so tlint the rays 
forming the image have to pass through the coloured screen 
plate before reaching the film Furthei, a special colour screen 
IS used either bt foie or behind the lens Now it is clear that 
tho re I grains will only allow rod rays to pass, and blue grams 
will only allow blue rays to pass, and therefore on develop 
ment there will be formed behind the red grains an image 
conespondmg with the ted potts of the object, but no otLeis 
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nnd boliinil t!ie Mue pmint tliore mil be nn <xitTe«j>on ! 

jnp with Iho Hue part'? onK fliesn tcrm« ans uwwl } rot lit, 
ao'l inchulo not oiilj thoM' paitn of tlio obje» t winch look re*! 
or 1 1(10, but nUo Ihc^c n)>a^e coloiira are pnrtlv inaJ- up of 
tln*v> ^en^atlon• The rc^tilt h n ncjtatno im tpe, brcaa o at 
tHu« htngi‘ the nicer (lojvwil bWVt out the coloiire to which it 
coiit'j.ponili Tlio iDiapi fmi»t ihcixfore ImTotirveiJ, which 
u tloue bj ib<tohiii,» att tv the ailvtr of the first imago aril 
tilt II roilnciiig tho niter mII which miiniQi in tho fitcn The 
now image i'. traiitparcnt wl ore the fiivt one was *p.t<]ii< and 
vice versa, an I therefore when vietrctl l>) trinsunttnl light it 
hts t'lo dilhrcnt colours through in the nght pi ices and pro- 
poi tions an 1 reproduces th« cttleum of th • original 

The manipulationa nro ns folliww, an) greit care must he 
tvktn not to MOttch or rub the filtn at anv stage in tlio 
prongs — 

In tho dark, or iu th weakest posMble irght from rtib^ Rla** 
or the special \’iri<la pvfxr »ui>piie>l be LumiJre, the plate is 
placoil in the dark slule with the glass outaanl^, nod rt thin 
card is placed agninat the film to protect it An.v spnngs m 
the (livihng plate nr* tho elide inu't cillier be nmored or 
weakened so that it diHS rH>t injure the film. Tho back if 
the plate must of course bo quite chan 
V> hen focusing the image the ground gl»*i inn«t I’e rov-ci*<ed 
to correct for the reversal of the plate lo the slide. 

The special screen supplied (heplatea mu. 1 1« u'Csl cither 
l>efore or behind the lens 

In bright summer sunlight the exposure for a land cape 
without dark foreground will be about 4 seconds Aty/lS In 
cloudy weather roughl/ six tiniea the eipeeure neces&ary in 
sunl ght must be pven Approximately, tho Autocluome 
plates with the special screen require 50 to 60 tunes the 
exposure necessary for extra rapid plates wathout anj screen 
Two solutions are wanted — 


Devclofek 

Met vjQ none | Oz. 

Suliiim sul] lute cr;>t clois. 

ABimonio, 0-3"0 a drujo. 

I otassmm bromide 90 grs. 


locu 
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Sii.m:b Di«50i.ti,b 

PotasMtim permanganate 30 grs 2 parts 

Sulphuric and Idfma 10 , 

l\rfiter vp to 33 ozs 1000 

For development dilute the stocL develonei with 4 times its 
volume of water, and develop for 24 mmiiVes at about GO® F 
After 12 second', but not before, esumino the plate quickly m 
the safe light referred to above When development is com 
plete, rinse m running water and immerse in the silver 
dissolver ^The dish containing the plate may now be exposed 
to white light In 3 or 4 minutes the negative image will 
completely disappear, and the plate is then rinsed, pi iced m a 
solution of chrome alum (1 in 100), again well rinsed, and 
then placed a second time m the developer (which has been 
kept for the purpose) until the high lights are completely 
darkened This operation can be earned out in daylight, and 
requires 3 or 4 minutes Tbe plate is (ben well washed, 
tboroughl} dried, and varnished with a special varnish made 
b} dissolving gum dammar m 5 times its own bulk of the 
purist benzol (not comuiercul benzine) It is afterwards 
bound up with a sheet of dear glas' to tbe same manner as 
a lautein slile 

With ovei -exposure the find result is too thin, with under 
exposoie it is too dvtise Overe\pus>sl jlites cm be much 
improve I by lutensiScation wuh th>* Mlvei iiitensibei , but foi 
dead' of this uni ol altvmative metbols of ilewlopmenl 
rtference bhoull be nude to theustiu tiom is-uel with tho 
plates 

Among other naturil colour processes based on the use of 
f cieeti pi iteb but ditfei mg Mjm what m d tails, tbe Omnicolure 
plate ot Messrs Joiigla andiha Diopliehrome of Jle-wrs Dufay 
may be mentioned 


CHAFIEU XXI 

PllOTOQRAPU'i Bt ARTtHClAL LI'^UT 

A rtificial light is, as a to pooi m photographically 

active rays, that its use m photography is confined 
to copjang and other purpo»ea which admit of long exposure? 
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beiiiff pnen Tfui objection Axw not bold, however, in the 
easo of the light evolveil tlio combustion of ningneaium 
(which SI velistsvelj richer in clietmc'illy active nys than even 
«unhght), certain other foims of light obtained by idiemical 
methods, that form of tbo electric light wliich is known 
as the arc hght, aAl Rome of the later forms of sncandescetit 
light 

Ehclnc Itffft — For iDformation ns to the construction and 
u'=a of the vsviions forma of arc light, the generation and regu 
Ktion of the elecinc current, etc , rtfeicnco raiist te made to 
books on tecliiuc-il elcitmily The chief difhcnlty when using 
tlie light for photographic portmitura anses from the fact that, 
instead of being appanntlj diffuse* like eien direct sunlight, 
the rays proceed from a very small though intense radiant, 
winch IS neceesscily close at hand. As a consscjuencc, great 
care and special arrsogemetits are needed in order to avoid 
Innh contrasts in the lighting and sharp definition of the 
shadows TIio movt successful plan is to place dose to the 
limp and between it and the sitter, a small semi tronspni'ent 
screen d ground gU<s or similar materml, which diffuses the 
light, whilst behind the lamp is a large reHector wluch directs 
ibo light onto the subject It is usually necessary to have 
reflecting screens on the far wle of the after in order to 
avoid very deep shadows It i» easy to make the lamp and 
reflector movable, so that the duection of the hght la perfectly 
under the control of the photographer 

TI 0 illuminating power of incnadescent electno lamps has 
leen so greatlj tucrea^ed thit photographers need no longer 
be restricted to arc lamps especially if octbochromatic plates 
are used 

Magnsamm Ug\t — ^Metallic magnesium may be burnt in 
two wajs (1) slowly, in the form of nbbon, or (2) rapidly, in 
the form of powder, either by means of the air or by mix ing 
it vrith some substance rich in oxygen 

TJie ribbon is best burnt with the aid of a lamp provided 
with clockwork that keeps np a continuous supply of ribbon 
at a Rpesl that can eisily be r0g:ttlated Burnt in this or a 

• The real esplaQation is that the rays of sunlight are prsclicfllly 
parallel wl list those from ibeeliectnc *nj are dirergent any particclar 
looe of rays inclnding a somewhat wide angle. 
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imjri tviniii fl4.»h Iiplit lia« prurfi! pJrticiiUrl/ iivful frr 
liotnp fx rtrnittmv 

Tlio nmirfriiii* nml foru'in? Bn> «lone l>7 onUn/irj pi* 
lipht, (]io r-i{> H pit <n, an} Ii^l t< tliit >!iin« <hn^{lj' into 
lli« I< n« art j nt mt, tl p rlinlW of llif* «!ark ►]» !» i* Jnwn, 
Iho rni> mi 1 tl e !mn]« frci! \\ itti K»>»! hni|H thp 

Jumti in of tl n altxit nt«* imiOi if n a<«conil, mj tLit 

l)ir-rp n JiUJ rhint" of th" mJ ihnnff the 
esjuwuro Tin* llt'li lubt, Iwiiip prnrtiralJv iiwfaftBnwiUS 
of pwat wnirt* In j>1 *«srn| Ini p anitnulx. 

llio eonit ^l^t^<mof flo biaptironnn rr«u!{ji sn the fortnatjonof 
mnpTniiiiim oj» lo, whicli nj p-nm ii> tlio form of a while seroke, 
un 1 H ant o)iiip if t ml kxxI in Urpi* qiiantitjr, nnl<>a rf>tuni(«i 
IL1 qtiukl} M jw'ilif'* Tla mcipt aurtT^fiil Biotliwl of ilmnp 
thw woron to Ui to flr»* tl»o l«tn|« nrwl r a brpo hml or 
cone, coiiA>luip of a wooiton fninKHWork. Iinni on lha iimJo 
with frnm eanias which k lo|>t imi't «M)> water 

AjiotliiriTrj convonnntinilUorlof jrwimng tl ompi ! com 
bimtion of tnxpn«piuui to annnkjo the pgwilrr on pm mtton, 
which w then ignital, amt burm alnicwt initantAnrouxIjr and 
hnrmloMlj Aliont 8 pr*. of pm cotton ix piillwt out ns Iciocelj 
a* po>.. iblo, iihctxl on a very shallow iron or lev ten Im), and 
alout 16 grs. of powlenxi innpTm>i im ih spnnkh'd ovenlv oi-cr 
It Tlie piin-eotton ii> ipnllwl I y niemiv of a tvt'<?r nttacnet} to 
the end < f a stick, an i the Rinpne'inm burns with it, tho rate 
of roniliixtion t>einp n\» Qt the satoo ns with a llveh lantn 
A small ►cri'cn of tiseiio paper, ground pi nw or miislio shouft 
bo plneod just in front of the gun cotton lietwoon it nn 1 the 
subject, an I a reflector licliind tho gun cotton in order to 
diifuMo the light 

lu this and all other cssen greater efficiencj w obtaineil if 
the maguesiutn is burnt in a thio broad flame, with its broad 
face towards the subject The gub'Cntton, for example, should 
not he arranged in a square or oreular patch, but in a 
narrow stnp which should {>e ignited at the middle 

/7imA pow<lrr$ — As alreadi stated tho durition of an ordi 
nary magnesium flash is about onirsercath of a secon 1, and 
although this IS brief enough for ordmarv portraiture, it is too 
long when rapidly moving objects have to be photographed 
Sluch greater rapidity of combu twa i obtained by mixing 
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thfl metal witU certain Rnhstonces rtfli iti oxygon, mich ns 
potiSMum cliloi ito A lirgcr qnaulity of umgncsuim cm 
be burnt in this way than u pmcticablo in flash limjis or 
mth gnft cotton 

It IS very important to boar in minil tlia^ these niagne-uum 
flish powders aro really explosives, and must bo troateil with 
all the rohiioct due to such compounds Several fatal accidents 
have lioon ciused m the past by carclossnosS m this respect 
\\ith prof^i prcodutions, howerer, they can be used with 
safety 

The points that nui*t be specially obson ed are ns follows — 
The ingreiheivts must ho kept Bcpar vte and must only lie mixed 
immediitely l«{ore they are reqturol for use, any tubbing or 
powdering must bo done whilst the ingred ents are separate , 
mixing should be done on a sheet of paper by moans of a knife, 
or by merely shaking tho powders togethei, gte.it cue beiug 
taken to avoid prosniire or fnctioo • no more should bo mixed 
than is required fur ase, an I the mixed powder should never 
be kept, much less c irriod about from place to place 

The powdei is placevl on a shallow iron or le vd tray, and is 
best Ignited by touching it with burning touch paper — t « , 
paper that baa been soaked in a strong solution of potassium 
nitrate, and dried Cue end of a email strip of touch paper 
may be placed in the fla<h powder and when the other end la 
igmted it slowly burns down to the powder For portraits, 
however, the burning paper should be applied directly A 
quantity of powder cuntoiiiiDg 15 grs of magnesium is amply 
BufEcient for an ordinary portrait The powder should not be 
piled in a heap, but should be arranged m a long narrow strip, 
as m the case of the gun-cotton. If necassary, leflectors and 
screens must be used as already described 
A very good mixture is that of Muller — 

Potassinm peTchlorata 3 parts 

Potassium chlorate 3 , 

Magaes urn powder 4 

The chlorate and the perchlorate may be very finely powdere 1 
and mixed together, but tho chlmute mixture and the mag 
nesium must be kept separate until wanted for use 20 grs (2 
parts) of magnesium is mixed <m a sheet of piper as ah-eady 
described, with GO grs (3 parts) of the mixture of perchlorate 
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TABt-E 1 • 

* ENGLISH WEIGHTS AND MEASURES 

AT0ira>DP0t3 WEianr 

<37 6 prams fer ) " ^ (o*-) 

7000 prains 16onnc«a - 1 pcmnilOb) 
mia -Isftiae 1121bs -= I handre^wcglit (cwt ) 20c»t =lton 
ATOirtluiMiis wciplit is the wcipht sIwsts nsai in bojing and selling 
chcmicala and all other c«>m«no<J«ies,«e<ptpr«:>oos stones, nod precious 
metals »« the metalUe ttaU For the latter purpose Troy weight is used. 


Tboy ttEIOlIT 


SI prams = I pennyweight (dwt ) 

480 grains *= 20 pennyweights 1 ounce (ot troy) 

8760 grams = 210 pennyweights — 12 ounces — } pound (Ih. troy) 


APOTnECARiPs'Wetflirchasnotior many years been legal for buying 
and aeUing, and is used by pbarmacbU enl^ when commanding pre 
senpUon* 


UiPEiuat. Fi.tno Measdub 


437 6 fluid prams <fl pr ) — 1 fluid oaocc (fl us ) 

8750 fluid grama — 20 fluid ounces - I pint. 

27,500 fluid prAins — 10 fluid ounces — 2 pmls •> | qurt 

70,000 fluid grams — ICO fluid ounces — S piuU — 4 quarts — 1 gallon 


ApoTnECAKiEs Fluid JIbasdre 
60 minims (mm ) — 1 drachm (drm ) 

180 mmiius — 8 drachms — 2 ounce 
The fluid ounce, both in Impenal measure and Apotheennea measure, 
IS the bulk of the AToiidapois ounce (137 5 gruns) of water at GO® Fahr 
In Apothecanea fluid measure howe^cr, this ounce is dmded into ISO 
parts, or minims, whilst the amice Height is divided into only 137 S 
parts or grains, the latter being also the case with the finid ounce in 
Impenal measure 

The n'lnim therefore docs not weigh a grain and is not equivalent to 
n fluid grain it weighs 0 91 gram, and is equivalent to 091 fluid grain 
To convert graim per uiinfe into per thoveand (or grammes net 
litre) divide by 0 41 

To convert parti per 1000(orgtamnie« per litre) intoyrai/ir^icr flunce, 
multiply by Oil 
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. Table 3 

METRIC SYSTEM OF WEIGHTS AND MEAS'CEES 


SlEASCBES OP LEVOTH 

10 Dii1IImctr«l (mm ) °> I centimrtro (cm ) 

100 miUimetn’S = lOccnlimclfca — I tlLCimelrc (dm ) 

1000 miliinttrcs = 100 rent ffl«irc3 ~ IO<lcctmc(r«s — I metre (m } 

1000 metres » I kilometre (km.) 

CcDtimctrca as ) metres are aoed in onlinarj mciiiarcminits tbc former 
(or small an I the laiter for lar^^ir distances mill metres are nsal for 
the small ma^itQil 'S frori icnilr dealt irltb in scioace decimetres 
ijLcamotres (10 metres) an t bcctomctres (100 metre*) are sel tom D<eA 


MCASOBES op CSPACiTT 

a rare aod cubic recatiue from the mco*Tire< of lengtb as m tba 
_ isb system 

1000 cub c ecotimetres (c c ) • 1 cubic dcclmctR b I liiro. 

The 1 tre Is the crc'isure by wbicb ordinary rionatities of tiiaids are 
mcuunred and sot 1 on tbo Cont nent 
Small TOlumes are nsnally eaprc<acJ in cubic centimetres and decimal 
fractions tbeivof large rolomcs in cub e metres 


10 mill grammestmgim )— I cent gramme (egrm ) 
lOOmill grammes lOcenbgrammes— 1 dwigrarame (dgrm ) 

1000miilifrnnimi.s = ICO centigrammes — ws'<i««u«*i-ieT«mmfri™-i 

1000 grammes = 1 kilogramme (kilog ) 

Small quant lies sccliaspbotogiapbeiadcaleritbuimakiDgnpformalT 
arc always ex] reesid in gnunmes and decimal fractions thereof large 
quantities are expressed m kilogramnm. 

A gramme is the we ght of one cubic centimetre of pure water at a 
temperature of 4® Cent (39 -I* Fain ) in tbelatitudo of larw aid there 
IS thus a Tcry s mplo relation l«tsmii the measures of Icngtlu capacity, 
snd weight in this system 
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THE ENGLISH SYSTEM AND THE METRIC SYSTEM 

J «Tvr\« «• S? tn ] r>slmikt«t; 39JV 

I Iiirc (KtiO r <* ) •• 1 ?<> pint (•( | n xinuUly I{) 

I tmimmp— ir> 43:^ frnln* (»ppmxiRiaM;r I'D 
I Ulng^UmBU! — 2203 lU anlp (AjjToxitinlely CD 

1 tnfti •• 2 Z( cenl{n.rtrrt (a| pKixImatrlj 2)) 

^ 1 flm 1 oun'v ■■ C’t 33 cul Ic r<*niifnHfrx fappwiimnicty C"*!) 

I oonce atilp •• 2< 35 irnmnir* («j | fn»im»irljr 2i»D 
1 pounil aiitp 433‘<l ^ramrec* (•! ] tvilmatily 431)) 

Tl>e «s»rt. Iraportant reUtl'>n« t* n'tnrmWr ani Ui*c Wtircm Ui« 
cfoUmPlrc »n \ th^ Inch , th« ernmn*'* •« I tl <• grain , Il>n grnmmn and 
the mjn«, the euhe eenilmetre anJ tU** flat I onnw 


IttILU COKVC&tlOH 

To coBTcTt cenlimctrea Into fn-hca ilJrlde t y 2 51 (JJ) 

,« tnebca tat I ecoKm'traa matu) ij tjr C5i ^8)) 

„ mllliraeirra into inchei Jm Ic by 25 I (2 >J) 

« ineliM Into mittimctrm mulilplr by 2' 4 (.‘D 

f. nctrci into yar<U nnltlply by I'd^l (!,<,) 

„ yanU into mctm timile by I OJt (I 

To conrert cabir ccntlmctnra into Oul I ounces lii'i Ic by 29 3’i (29J) 

,1 flai I ouncca into cable centimetres inultij ly by 2 h J > (.<<)) 

„ litres into Plata mntti|ly by 1 70 (I (). 

„ I inta into litres dlride by 1 7G (ID 

To concert grammes into grain* mnUiyly br ir 4 1 (If]) 

„ grniris into grammes diei Ic by IS 13 tl5|) 

„ (rrammea into oancca (av Ip ) dieute by 29 S’! (2“)) 

„ ounces (OTilp ) into grammes malti| ly I y 28 15 (.”<)) 

„ kilogrammes into poanils (ardp } multiply ty 2205 (21) 

„ )>onni]s (avitp ) intokilogTamiiies diriOo by 2 205 (2J) 
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UFOED FDRKTTT.y. IN jreTPIC KEASUEES 

ILFORD PLATES * 

^ Stock RoLtmoT 

Tyro grms 

I otx^ um ilctabtsolptutc 6 _ 

Water loOc.c. 

WonjtiNO ‘toCt'Tlovs 

J.0 1 \o 2*' 


EtockSoIut on of I yro ^oloSOcc Sod nm Carleoste OOgnos 

Water to icaVe apio SOO . Soit om Sulph te 50 

I Potass nm Brom Jo 1 gnn. 

I WatcrlomakcQpto f^fcc. 
FlXl>0— Ilypo fOOgnnt Water lOOOec 


ILFORD PO P 

JfAnDGMNa ItAXn — Atom to cnns Common Salt SO crma^ Water 
lOOee 

To^xo 

No 1 No • j bo. 3 

Ammon am Suipbo Sod am Solpl te Oold Cblon U I •’rm 

tysn i3e Sgrajii. fltCofrcDt I W ater 4S0c.e. 

Water 300 c« Water 300 ce I 
FlXl^O Hjrpo Tfignns Water 600c-c. 


ILFORD BROMIDE PAPER AND OpALS 


Ko 

Metol 

DjdroqQ none 
Sodium bulph te 
Water up to 
Fixixo— Hrpo 


Des elopeB 

i No 2 
Sod nm Carbonate 
Potass nm Brom de 
Water np to 


So gnns 
■*4 

700 c 


Alteicsaittb Devempeb 

Ail DOL FOB FBOBICE 

Sod um ‘*ulph te 
Am dr>l 
Water 

ToLiss B om. 1 ^ s 1 



For CasE OBT AS ABOVE 
but Iotas Brom \Oji *0! drop* 
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TABLE FOR ENLARGEMENTS 

from tiu " AntUk lAwntat PH4}t<jfliipiii Ultt niia« 



Look out tLe focal length of the lens in the left hand Tertical colamn 
and follow the horizontal Ime of ftgtnea opposite to it I ook out, also 
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m Tilt iLTonti or PiioTonnM'iir 


Ibf* f/fnJafjffjDput or fwinrtlon a* tfce cs*? maj be io 

tholoj.horii nUl line an 1 tolIoKtbAtro tuunverticalljduwowarila. The 
twn fiuniU r» at tli Junction of the rerticat rolomn be'ow the rnwbcr 
of lim.-a of enhiiyeriifBt or nsindifla with the horizontal line opposite 
the focal Wirtb of the lent pl»e the Antannn ot lie Jicgalirc foti pUtc 
rf!|i«tirrly from the 1en» If an eotar^scent it Ijcuir made, the larpcr 
number Is the ef the plate or fsjier from the lens, awl the 

smaller b the dbtanee of the nefittlre , if a roiluctlon la bciDf; made, the 
laTjrer miinber In the diataace of (he n -gatire, and the smaller It the 
di«tance of the niale hor example, to enlarpe fire times with a lens of 
C inrhra focal icn;rtb, II e pa)icr must te ZC, inches ami the nei^tire 
7J Indies from llie Icni If tl e f icil length of the tens lagreatcr than 
0 inches look oBt half the focal length la the Rnt rcHlatl column, sod 
multiply the Dumljcrs f anl for the distances bv taco. 
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PHOTOQRAPniC CHEinCALS. HOW TO KEEP AND 
now TO USE THEM 

D\ Till Aitiioii 

• 

E\lkt pljotofn^pbcr, except Ukma amiteuw who buy all their 
derelop>.r8 and other KtlntiOM rcad^ luade, without having any 
clear idea at to what the^ contain, it auro to become aniuainted 
before long with the propcrtiet, both useful and troublesome, of 
ordinary pl^togranhic chemicals Amongst other things, bo will 
Anti that aomo ot them are liable to alter if kept, or in ordinary 
language to " go bad" , and anlest he has some cbcmiral knowleilge, 
ho will be puxilcd to know whalbaahappentd, whjr it haa happened, 
and to what extent it is likely to interfiro with the use of the 
particular substance 

This article has l>cca compiled with a view to fpvo concise 
informalicin about the chinges to wbich photographic chemicals 
are liable, and low they should bo kept, and it Las been thought 
useful to add wme notes on Uio making of solutions. 

ihe Uayj in leAicA Pkotoymphic Cf>tminil$ i/r/moralr —Ve^ 
few of the chemical compounds used bv photograpbers are liable 
to decompose spontaneously by rtn-*oQ of some mberent instability 
An^ detcnoration that may tike place is duo ss a rule to the 
action of some one or more constituents of the air, or to the action 
of light, in conjunction, aa a rule, with the air 

Tbe coDstituents of the air that chielly affect pliotogniphio 
chemicals are oxygen, n atcr vapour, and carlwn dioxide or carbonic 
acid gas 

Combination with the oxygen of the air, generally spoken of as 
oxidithnn, takes place in tbe cuso of most developers m neutral or 
alkaline solutions and also with iron sulpbate and other ferrous 
salts, sulphites, and mctalnsulpbitcs. In the com of developers 
the change is generally indicited by discoloration, m other 
instances transparent crystals become opaque m others there is 
no visible change at all In order to reduce oxidation to a 
minimum the substances most bo kept in very well closed bottles, 
which they should fill as nearly ns possible, so that very little air 
may be left in the bottle 

Carbonatitm by absorption of carbon dioxide from the air is 
observed in tbe cose of tbe caustic alkitlis — ammonia caustic 

K tasb, and caustic soda. In solution there is no outward sign, 
it the solid caustic alkalis mcrcase m bulk, and become mneb 
softer when they are carbonated in this way 

Water vapour is absorbid from the air by a considerable number 



kept In i«urp!jftirLe«l or wjr well *lopp<rr41>otilr* InJi\niWxr 
H-ffVa cannot \;o u*r>L 

Adimli in tlic ibto, i* I nt hU}i.', if at ell, aITr<t<-it t’}* air, 
even a((^r a Img tlm** It* e»iuc«n« N>1iition allcr* very «lowly , 
intl a solution ennUintns; *1*0 inrUbi«itlplutn remtin* 

practinllr iinfbaticr<l, at any rate a* far a* tlcTcIoplnf* fvawcr i* 
conc«mc<l. for a Tcry low,* time 

Alcobol aborli* water vapour fn m thr air, ami tlm* breome* a 
little <lilutc«l M brn |’urr, it will era lually «ra|’oratc, unlt^i kept 
tn a lifiblly «-lo*e«l liotlK' 

Alcohol'fJffethylatedl.-fW 

A ltiTP- when pare <loc* not cbioj^o c\l5^tT tn the *‘\li 1 *tate or 
in eolution Snmrtiitira a pronpitaia of aliirntna form* in the 
aolulion, but dor* not interfere with it* u>e it m ntlnbiitAblc to 
tliQ prrrcncr of liaite alutn or •onto oUitr inipunty in the alum, or 
to thr u«e of hinl » ater for tnaLinf; up the *olntion 

Amidol coml inr* with tlx.' oxy^rfl of thr> air, ami fc^rmi dirk- 
rohmrc'l proilort* The rlianj,** •• gratloal ami comparatirely 
aupirfieul in the oflul aUlr, Imt i* aomewbit tapid inimliitlon 
It fc Ilnw* tliat till* aulKlaore ibonl | alway* i« Lipl io the kIkI 
form, ami the bottle aboiilJ Weorkiil witb upceial rare 

Anu(totil&(or“ (.i<;uor Ammonia.*') u a iltoiiR »olotioaaf the cat 
m water Thr p* rcailiU c»f8pra,c*p<>eislly from a •trong aolutioo 
and in warm wratlirr The brat plan i* io iblulo thr Ftrong rolutioii 
with water up to ten time* it* ont^mtl roliimo a* aoon a* it u 
purthaMsl llie di]utr<l solution rlioulJ l>r krot in a bottle « itb a 
(tlxM atopper or an imliarublMT rorL It tuiu* to absorb rnrtion 
dioxide irom the air witli formitum of ammoniuni carbonate, but 
aa a rule Uii« ctiangi lake* pUeu very »lowly 

Aamoniuxn Bromide whm rolid el»nrb* a bttlo ranisturo from 
the air but otherwise doe* not alter either in tbo aobd stnle or tn 
solution 

Ammonittm Carbonate, ro called, u a mature of the true 
ammonium rarl>i>nat« with another sulnuun —ammoniutn car* 
bamitc In the solid rlate it gradually give* olT ammonia ga*, ami 
tends to ebanse into ammomuni hydrogen cailmnato A aimiUr 
change takes place after tho substonco has b<.cn diasolvctl in wntir 
and cnn*r<]iientty the componitioa of tho solution is always 
somewhat uncertain 

Ammoniom Fersnlphato in Uio solid state is not absolutely 
stiblo eien at ordinary (empentnre* but niters verv slowly Its 
aqueous solution alters much more rapidlr with liberation of 
oxygen and loss of lU spwial properties, and should not bo kept 
more than four or live days 

AmmomiimSalpbocTaxiidealnorbs moisture somewhat readily 
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from tho air, and may CTen deliquesce (p. *200) It eometimee 
becomes pink Trhea exposed to light , but this change is usually 
slight and docs cot mterfero with the ordinary use of the com 
ponud, , 

Borax docs not alter either w the solid state or in solution 
Copper Sntplidte does uot change in Ibo solid stats The 
aqueous solution sometimes deposiie a small quantity of a 
greehwh blue preapitato of a basic copper snlphatc , but this is 
tbo only change, and the effect on the strength of the solution is 
tnfling 

Caleinm Bromide readily absorbs arater from ^he ur and 
deliquesces (p 200) Its aqueous solution diaes not alter 
CalciTun Chloride also readily absorbs water from the air and 
deliquesces. Its use as a drying agent depends on this property 
The damp substaneo should Le placM in a clean earthenware dish 
or nlate and put on tbo top of an oven ^Vhen spparcntly dry 
it should bo put inside the oven, end, after being mads very hot for 
twenty minntea or half an hour, should be re*botlIed and corked 
up with an indiarubbor cork whibtetiU warm. 

Catechol —See PyrofiUfii" 

Caustic Potash.— See Pofisiium Itgdrqu 
Caustic Soda.— See Sodium JlyJmU 
Cbromt Alum bebaree in the esme way as ordiosry alum 
Bewelopers ail alter more or less when in contact with air and 
their tendency to oxidise hasnodifinite relation to their deTrlopiu 
power They alter rnure readily when in solution than when aohi^ 
and the change is moat marked when the eolation is alkaline 
Vilieii the Eolation is acid, the tendency to oxidise is much less, 
and in some cas&s there u practically no change at aU, e?ea after 
a considerable tima 

The alteration of a dereloper, either solid or liquid, u generally 
indicated by discoloration, the while or nearly white solid, or 
colourlesB solntion becoming first yellow, then •brown, and finally 
atmoat black , whilst in many cases m precipitate la formed a? well 
The amount of ducoloration is not a very safe guide to the 
amount of oxidation that has taken place, since some solutions 
become quite brown without appreciably losing any developing 
power ffhe formation of a crecipitate or turbidity may as a 
rule be regarded as a sign that the solution has become uselesa. 

Biogeu gradnally oxidizes, though not rery rapidly, wb^n ex. 
posed to air, but does not become very deeply di«coloured. The 
change la much more rapid ra presence of on alkali tfaso ta a 
neutral or acid solution 

Bikonogeu is slowly oxidized hf air, the solid becoming pmk 
or britlf red, whilst the solnbon b^mea orange and eventually 
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brown A deep orange eolation hns probably lost mncb, if not all, 
of its developing power 

Zither IS very volatile, and gradaally escapes even at the 
ordinary tgtnperalure It ebonld Ve hept in the coolest possible 
place lo presence of air and moisture (and it generally contains 
more or less water) it is gradually decomposetr by the action of 
strong light 

Z'emc Ammonitun Citrate remains unchanged in the dark, 
but IS decomposed by light 
Ferric Chloride. — See Iron PtrehUmde 

{ wbetbCT solid or in eoln. 
tioD decompose somewhat 
Ferric Fotaaainm Oxalate readily when exposed to 
Ferric Sodium Oxalate even diffused bgbt, but 

remain unchanged if kept 
V in the dark 

Ferrous Sulphate. — Seo Inu Suh)hoJe 
Forsudlae, an ai^neous solution oi formaldehyde, tends to lose 
strength by volatilization of tbe formaldehyde, and the aldehyde 
also oxidizes when exposed to air 
Oelatiae, if dry, undergoes no change under any ordinary con* 
ditions, but if moist it gradually nudergoes putrefactive deeom 
position, owing to tbe d^evelopment of monids and other low 
organisms The eolation, even when jelliBed, is also very liablo 
to decompose, especially m warm weather or if kept in a warm 
pla« 

Glycerine does not change nnder any ordinary conditions^ but 
may absorb a little water if kept in a very moist atmosphere 

^Id Chloride will rapidly absorb moiatura from tbe air and 
deliquesce , for this reason it is generally sealed up in glass tubes 
In presence of moisture and air it is decomposed by light An 
aqueous solution made with distilled water and pat into a dean 
boUle -will lemain unchanged for a long lime if il w not exposed 
to a bright light If, however the eolation is made with ordinary 
water, part of the gold will be reduced and precipitated the 
amount of change depending on the quantity of organic matter 

E resent m the water Tbe occurrence of this change is indicated 
y tbe solution becoming blue or ruby in colour, or by the 
formation of a blue or ruby depcwit on the bottom and sides of the 
bottle. It 19 obvious that when such reduction takes place the 
solution becomes weaker , it also aa a rule becomes acid 

Gnm Arabic, m the solid state, and if kept dry, does not alter 
• Its aqueous solution somewhat rapidly develops a crop of mould 
and putrefies, the change being m^cat^ by the appearance of the 
mould, the smell, and the fact that the solution becomes much less 
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Tjseom The addition of a aniall <^naotit^ of cirbolio efid (phenol) 
gcncrallj prevents this cbnnge Oil of cloves may also be used for 
the same purpose, but is lees effective 

Hydrogen Peronde gradually decomposes uuder ordinary 
conditions, the change beii^ retarded by keeping it coot and oct 
of contact with light 

Hydroqainoae, when solid, »« gndnallr affected by the sir. and 
becomes brown It should therefore be kept in very well-ciosed 
bottles, though tbc change is very slow 
The solntion is more readily oxidized, espeaally ^ even a small 
quantity of alkali is present, such as is freqnently met with as an 
impurity in sodium sulphite The solution becomes yellowish and 
then brown ; hut it does not alter at all rapidly, ana unless it has 
liecome markedly brown, it probably retains moat of its onninal 
developing power In the absence of any nlknlt, and espcaalty if 
the eolation is slightly acid, it w-iH remain practically OoebangeJ 
for a long time 

SypO.^-Sc« Sodi’tn Thiitfutjihatf, 

Iren p«rchloride(orF»meCWondel somewhat rapnllytbaurbs 
water from the air And dtt>qae*c\a. It sLodIiI le kept in a bottle 
cl'iu.d with Cither an Inditnibber cork or an ordinary curk care* 
fully pAra(ruie<.l When dissolved In water there is a u ndcncy to 
form A drporic ofa basic salt, (he solution thereby bccominc weaker 
It i«, in fact, (JifTicuU to prepare a solnlioa of feme cblonde of any 
MSet sJw/jgti but forlot)Uf)f ao »i>{>roiita3Mf kuoim »hvoetu 
IS sufficient for most photograpnuj purposiw, tVlicn the rwrchlorido 
sototion IS to be used for clcWg a* in photocravure, tlio solution 
should bo made for some time bcforvlisnJ, and sny deposit slionld 
bo allowed to settle before the rpTcific gravity is Uken with the 
hjdromclrr tVlien solutions of different strengths are prepare*! 
by adding water to a strong solotion. any deposit or precipitate 
formed sfi<iuld be ellowcd Ur •ettlf before the specific grarity m 
taien It is alwsys best to allow (he solution to sUn<l for tlin'o or 
four days, so that a condition of equilibrium may altamctl 
Iron Salphate (als<i known as Ferrous BnlphateorlroD Prolo- 
•uiphste) IS TiaWo to oxulalion If the crjalals are dry. and are 
kept m a wcU-corkv*l bottle, they remain nnclianged for a very long 
tune but if moist, or if eaptsHvl to a damp atmosihere, they 
gTa.iualJy alter and besmmo brown They are then owless for the 
purj>osc to uhicli iron sniitiate is applied m phologrsnhy An 
aqueous solotion is slil] more liable to enangr, and the oxidation is 
in hcatisl by a cliange of eoloar from very pale green to distinct 
creen together with as a ntle, the formation of a brewnish pro* 
Hpiute The solution, when ma>le,alMnitl be put into smstl bottles, 
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An appirr-ntly tJuriT'. »l)Wi l», liowcvrr. rralJjrf qi lt« 

t iJiTfri-nt kin'l. omir« »len th* nU {« in liol w*tfr S 

« brown rfrjrMit or jirr^iplil* of wb»l i« r4l!r<l a in’ti iiilpbalr 
Uformrti •TbU ran lw ayaiq |>jr a Mioz afiwJro}'! of 

Jilntr »ii'|*iunc an 1 . bnt Uir f>l»n h {o ail 1 a litOr of tbc 
and t» Ui« water ti'fnrr ]<utiipir tb« iron •iilj I »¥ in it, an I at tlir 
aame titnr to lake «rx> Dot tomaVr tin* aolntion rrailr Jiot, but onh 
i0’\ waiTO rnoOijS to tnaVr int* wtX iii»><'Wo fjnWVtjr 

Tlio ^•tai« alioiiid !>»’ pnwdrml In a ntnrUr t'ofi'rr I* insiJi*»olvctl 
Kaolin n-tnaint *njilr iinaltmd 

Zi«ad Ae«t«at« trmatna «o«hanRo.l, ^l•^th la llxi mini alatr and 
in aohition, after thr rolutton Ka« < pro !.r«-n madr In tlir art of 
milling the aolution bowrtcr, tbero U n«iia1lr a (Irjxwil of a wl ite 
Ia«ic It a \ aerlalr , but thU ran lx* Iretl by (-iiHioo«Iy ail line 
aeetfc and tipop by drop, and •fialint; tu* rou»ly {itwitn each 
addition It la Ix^t to Imre a liltlt^nf the depotit uti hi«o|rr<t, and 
eitl er filter the aolulion or allow it to aland until ch ar, and pour 
oJ! the clear 1 <iuiil >Ytih oiurtl" water the quantitr of clefx-it 
wotill Irf* Urrrr, and lotne of it probaldr wotiM not ritlioolre 
Lead Zfitrate, aa Ind acetate, rteept lliat there ahoiiM to no 
detrwit when a aolution u made with di«tiUe>l water 

Utklom Srotaide r«ahly aUorlM water from the air an I 
d^liqaeirc*, hot d na not detmiapo** In aolution U umlerf.nxw no 
ehanse. 

Lithiam Carbooeie d<".w not rbani,e 

Ua^eeiBiOi when rin*coe«I to onimary air, become etirtretl 
with a thin film of the oaide MB;ne*iiim yiiwder ohnuld therefore 
bo kept in properly eorVr«l Lottlce. whiUt the tildioii or wire, if 
whitidi and lw»tn.lr»* m apjwannee. ahonl I bo cle^netl l>y rnhliing 
wiih fine rand piper Itfom licini; burnt 

Kerctiric CWorlde (<>r IVrcblotido of Men nry aWo n,llcd Cor- 
rotiro Sul liRMtey remniQi nnalteretl in ttie lulid statu, and al>n in 
solution, unltwd llio Utter is freely «kpt»c(l to the air in which cimj 
a slight white precipitate may b« rnmed mainli by the action of 
the small quantity of ammonia faponr that is almost always pre«cnl 
in the air 

Zdetol in the solid form remains unaltered for a long time if kept 
m a well-corVeil l>otlle It# aqueous solution soon turns brown 
when exposcsl to the air but if it is miieil with sotlium siilphuc 
the disooloralnm is almost pr«irinle<l, at any raui for a eon«i Icmhie 
time In Uio end the solution bwmuw yellow and uUimslcly 
brown, but It may rt tun much of it* duTLloniDg powir, even after 
It has become somcwlist dark Iitowq, proTiJed that no precipitate 
** has formed 

Ortolliehavsin much llirMmnWByashycIro'ininone biitiaevco 
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less liable to discoloration Both ut the solid state and in solotion 
^tb potasanm sDetahuolphite it nmaias pncticaH^ nnalfered ice 
a long time. 

Faraaudophenol oxiduestfextiosed tovrtmd becomes broon 

PlatmOns Chlonde u inaolable In vater. aed therefore is 
alrap nsed in cembiaatiOD with aJtali cUondes (see Foiaermm 
Oiloroplat4mU\ 

Flatimc Chlondei when sobd, npidij' absorbs moutore tna 
the air and deliquesces, Th“ soinhos will remain nnehanged for 
a long time 

Fotassltun Bicarboaate does not alter either when solid or it 
sointion, unless beated, when it girea off carbon dioxide (carbonic 
and gas), »rnt becomes partially converted into pots.« tun carbMiate 

Fotasntim Bichrotanto remanunnchang^ either in the solid 
state or in solution, nnless mixed with organic matter and exposed 
to light. 

Potnatinm Bromide, either cobd or in eolation remains 
nnchaaged. 

Fet&ssxnm Cnrboaate npidly abnorbs water from tbe air 
and d«tioaesce% bat does not decompose, and can be recovered by 
placing toe wet or bqnid mbetance in a clean iron dish and dijiog 
first on an oveo top aod afterwards inside A poreelaiD dtfh may 
be need, bat u liable to be acted on I 7 the eaibonale In eolnbon 
It rematu nochasged except that atroeg aolutioas slowly attack 
glas 

Fotaaunin Chlonplntimte is the form in which platinons 
chloride is used for pbotograpbie pnrpoees. It u formed by the 
combination of pUtmoas chlonde wiU potaasnm ehlonde, and la 
the eobd state u a fairly stable compouDd. It also it not liable 
to ebange in solotion, except m tm-ience of organic matter by 
which It M redaced the pialjoaio being precapilsted and the 
solution consequently becoming weaker 

Potasanxa Chromate, as potasaiom bichromate, except that 
the eolation slowly attacks lead glan (fUnt glass) if kept in botlles 
made of iL 

Fotaaamm Femcraxude in the solid state remaias cniiteKd 
it kept in the dark bat if exposed to strong light becomes partially 
dccompoeed on the surface This bohb ^od of the eolation sbo 
except that it decomposes more rapidly and tos greater extent It 
foUowi that the femcyaidde ami lU soIaUnns sbonld always be 
kept in the dark or in orange glass bottles. 

Fotaantun Ferrocyaxtlde ander o^mary oond tioni does not 
alter either m the solid stair cr insolation li many wav it comes 
10 nmUct with sod fume* it u shgbtir deoompewed sod becomes * 
bloish bat tbia IS not likely to happen except in a Uborstory 
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Potassium Bydrate (or nydroxide, commonly called Caustic 
PutaOi) absorbs cartxiu dioxtde from tbc air and h concerted into 
potv^sium carbonate, obiNt at tho eutme time it absorbs ^atcr and 
deliquesce* It follows tbat the wild must be kept in bottles 
clos^ with indianibber corks, or with ordinary corks very care 
fully paraffined orer Glasa atoppera wonld ejon become firmly 
fixed in the neck of the bottle. The aqueous solution likewise 
absorbs carbon dioxide rcadil; from the wt. It also attacks glass, 
and should be kept only m bottles of hard green glass 
Potassium lodido remains unaltered under otdinary condition*, 
whether solid or m solution, but tf expo*ed to strong light in 
contact with air,itbecomesycllowish*bTOwn, owing to the hbcration 
of a small quantity of iodine 

Potasmnm Uetabisnlplute in the solid state gradually gives 
off sulphur dioxide, and tends to change into the ordinary sulfite 
At the same time it combinea superficially with the oxygen of the 
air and is converted into potaaainm snlpnate, and eonseqaently the 
crystals become opaque instead of transparent Neither of these 
cimnge* goes on with any marked rapidity or to any mat extent 
10 a properly stoppered or eorked bottle Sumlar changes take 
place when the salt is m solotioD, but nnless careleasly exposed to 
the air the amount of alteration is not surficieDt to interfere with 
the o*e of the solution 

Potassitim Bitnte absorbs moisture from the air and de 
liqaesces Care must therefore be taken that the bottle contatning 
it is made an tight The solution la net bahle to alter under 
ordinary conditions. 

Potassmm Oxalate, whether lo the solid state or in solution, 
does not change under any ordinary circumstance* 

Potassium Permanganate docs not alter either in the solid 
state or in solution, unless in contact with organic matter of some 
kind The solution attacks many kinds of organic matter, and 
at the same tune is itself reduced, with formation of a brown 
precipitate 

Potassium Phosphate, whether solid or in solatioo, remains 
unchanged 

Potassium Sulphocyanide absorbs moisture from the air and 
deliquesces Its aqueous solntion very slowly decomposes 

Pyrocatechin (or Catechol) behaves in much the same way os 
hydroqnmone (which see), but its aqueous solution shows a greater 
tendency to become coloured, especially m presence of any alkali 

Pyrogallol CPyro or Fycogallic Acid)in the solid state somewhat 
rapidly becomes brown u exposed to air Its aqueous solution 
• also oxidizes quickly, and beemnea dark brown, but if the solution 
IS acidified the change is almost entirely prevented It follows 
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that pyrognUol can onij- be kept in aciJ solutioni, and ibe bc«t 
methoi IS to keen it m ralation with potasnnm nctalunlpbite or 
sodium mcUbisulphito Strong solatioss iwcm to alter Ic's readily 
tlxan weak ones. The snlatioa of metabisnlphite and jrfrogallol 
becomes yellow immediately after it Jim been made , but tbis slight 
discoloration may le ignored, and the oiidation goes practically no 
farther even after several montha. 

Qainol — IJgilrwiutwine 

Silver Nitrate rcmaina qoito nnalterid both in the solid state 
and m solution, provided that it is <iaite free from organic matter , 
but in contact with dust, or with air containing sulphur com 

E ounds, the solid sutstaneo gradually bocomei Llaek at tlic surface 
1 the water in which it is disRoivra contains any organic matter, 
a black deposit will bo fonacsl until all the organic matter has 
been decomposed The sjoantity of silver nitrate remaining m 
Bolnlion will of course bo somewhat reduced bnt under ordinary 
conditions the amount of change la onlv small Distilled water, 
free from any grease ihoutd always be used for making np 
solutions of silrer nitrate 

Sodti Crystals, the most familiar form of sodinm carbonate, 
coniaio when pure as much as C3 per cent of water and only 
37 per cent of tme sodium carbonate It somewhat rapidly Joses 
wafer wleo exposed to air and the large tnnsparest crystals 
crumble down into a powder consisting of very small crystals of 
moonhydrated sodium carbonate which contama only 14^ per 
cent, of water and So} per cent of true sodium carbonate It 
follows that if (his chsoge has been complete 10 parts of the fine 
powder contain as much of the carbonate and therefore will make 
as strong a solution as 21 parts of the original transparent crystals. 
The aqueous solution has llie ssme properties whichever form of 
sodium carbouato it is made from The only change to which it is 
liable IS due to teodency of the carbonate tu act on glass and it 
should be kept in bard green glass bottles with mdiarubber corks 
or ordinary corks and not gJaw stoppers, which would probably 
become tightly fixed in the bottle nect 
Sodinm Acetate does not ebsnge in the solid state but the 
solution after some time generally conHins an abundant fungoid 
growth the acetate being pirttallf decomposed To prevent this 
growth as far as possible the solution ehonld be boiled for ten or 
fifteen minutes, and the bottle should be well stoppered or 
corked 

Sodium Bicarbonate behaves in the same way as potassium 
bicarbonate 

Sodium Carbonate orcors in three forms eonKinmg different 
proportions of water nameIy,or^aiys^a crystals represented in 
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i pomcwbit impure form by soda, monobydrated soda 

•rystals, and anbydrons sodium carbonsie The only change that 
jccuts on tccpmg i!» a losa ot an absorption of water, and this 
ranes with the original composition of the salt. 

Sodiiub Carbonate (Anhydrous) tends to absorb a little 
water from the air and change into the following compound 
Sodium Carbonate (Sionohydrated) neither absorbs nor 
loses water, it temama unchanged 

Sodium Carbonate (Sec^^ydrated) — See Soda CryftaU 
Sodinm Chloride remains unchanged, whether solid or m 
solution • 


Sodium Citrate behaves in the ^me way as aodmm acetate 
Sodium Hydrate (or Hydroxide, or Caustic Soda) behaves lu 
the same way aa potavium hydrate, though its tendency to absorb 
water or carbon dioxide, or to act bn glass i$ not quite bo groat as 
in the case ot potassium hydrate 
Sodium Hynosulphite —See SoAntm Thmvlj hate 
Sodium lletabisulchite behaves in the same way as potas- 
Siam metabisulpbite fwhich see) 

Sodium ZTitrite oeliavcs in the same wsy as potassium oitnte 
Sodium Phosphate remains unchanged both in tbe solid stite 
and in solution 

Sodium Phosphate (Tnbasie) in the solid state docs not 
alter except m a very moist atmosphere, from which it will absorb 
some water vapour noleas securely corked up The solution has a 
teudeocy to shioth owbou dvoxade from the Mr, aivd thwtforo the 
bottles containing it must be wcUcorLcd , it is not advuable to 
use gloss stoppers 

Sodium Sulphite, when in the solid state, slowly absorbs oxygen 
from the air and is superficially converted into sulphate the clisnge 
proceodiog further and more rapidly id a moist atmo^here than 
in a dry one In properly corked bottles tlie amonat of alteration 
13 03 a rule bnt slight Aqneons solations of the Bulphite have a 
greater tendency to absorb oxygen and the oxidation takes place 
more rapidly in dilute than m coucentiated solutions It follows 
that bottles containing the solution most be securely corked or 
stoppered TVhen a considerable quantity of the solution is made 
np at once, it is not advisable to beep it all m one large bottle , 
the best plan is to put it into several smaller bottles (say 10 or.), 
each of which is filled np to the neck In a properly corked or 

3 ered bottle a 10 per «nt or 20 per cent solution of the 
its will not under any ordinary conditions alter to an extent 
that will interfere with its eOlaency for phototmikBJi«Uaxv>3. 
even after a considerable time 

Sodium Thiosulphate (or Sodinm 
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zoaius pracCicalij nncbaaged , but if damp throngh careless maao 
facture, or if exposed to a moist atmo'^phere, it slow]; absorb 
oxygen and is conrcrtod enperfioallj into the snlphatc On ih 
other band if tbo crystals become opaque and cnimble to a irbit 
powder, this indicates the presence of a considerable proportion o 
sodium sulphate at an inipunt; , but this change only takes plao 
in a fairly dry atmosphere The aqueous solution of sodium thio 
sulphate slowly abaorhs oxygen from the aic and is coavertec 
into sulphate but even when the solntion has been exposec 
to the sir la dishes the amount of thioeulpbate that has heei 
oxidized does not exceed 10 per cent of the quant, ty ongmall3 
present and the fixing power of the eolation is not matenally 
sCected because the redoition in strength due to oxidation li 
compensated in part at least if not entirely by tbe increased 
cancel tnCiou due to spootaoeous eeaporsCion of water from tbe 
solution 

Sodium Tosgetate does not change either m tbe solid state 
or in solution 

TTruuiunx Acetate I remain ondiaciged whet) er in tl e solid 
tTrujuum titrate / state or in solution 
Zino Bromide rery rotd'ly absorbs water from the air and 
deliquesces 


Hotv TO KEEP SoiiM AND SOt-DTlOMS 

Since most of tbe changes described are due to the action of tbe 
aiT It follows that it U essential to exclnde air ss far as possible 
from any solid or solution that is tiiblu to such changes. 

Bottles with glass stoppers are often used but unless the stoppers 
fit very well indeed (winch is often not the ci'*) they are by no 
means air ii^ht aud tbe rubstance in the bottle ma) alter con 
tinuously JIoreoTer with some solutions, and e pecisUy with 
Caustic potash caustic soda, potasnum esrbonate and sodium 
carbonate glass stoppers are liable to become so firmly fixed in tbe 
bottle necks that it is Tery difficult, if not impossible, to remoTe 
them 

Indiarubber corks are much more satafactory and can be used 
with all but a very few photographic chemicals. The cost of 
bottles with plain necks and indiarubber corks is about the same 
as the cost of stoppered bottles of good quality except m the case 
of wide mouthed bottles when the cost of the indiarubber corks is 
considerably more than tlie coat tf glass stoppcia 

Ord nary corks of the best quality UuiJce very satisfactory 
stoppers provided that they really fit tbo neck of the bottle. To 
ensure this a cork that seems a UtUe too large should be selected 
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wni'jW in carrfully roUril oncfer tlir font on • 

C »’T Till* »'(lf ti» tl an I al«i» lU l^-ing ^ und, ♦<> 

tHit it fit* «fll into t’l* nrck of ih^ lwtU« 

■JitoTrrj imi nrtins tVi" air*f irln ^inR rjmlitir* 

of cotknSrv (l)l'> kf*'p for aoron Ittn** in ptririn wax (|■lc<•^^ of 
OT\!iDar\ piralliti rnr lie*) roelJ»^l, m». in n Jim jir on tlio top 
of an o'x'M— It 0 rorfc« aro Ukrn out wliiUl lio’, an i ihr rxc^4 of 
p^raftin rctuoTcJ from tli« ont*ti]<} hy mean* of a warm itrj clolL 
(3) In }>r<p tli'cn for corao liino m a hot aolullon of p-latinr, an‘1 
th^n rvmoTo anJ wipo in tho mannr^r ju«t imiuatfsl 
hnlwLinw^ that are rrry ra«ilj artc') on t y air in anv wa>,a« for 
example cm*lK* j>ola«ti or niiMie wxU mar 1«* iJralt with in the 
foltowino wav, if iti<lixr«ihVf aloptxra are not avaiUlile 1 no cork 
» o( antli aiao tlat, ahl> >U};h fitting well, it ran l>n pti«ticil 

}u«l UIow the Uip of tlio UitUo ne<k It !• thru coxernl ruTfitllv 
with tn ltr<l piraihn, wbirh i* ox<ilv Oooe I r liol iiR); an oniitiary 
piralhn can'llo III aoy rontenKot I'mv aii\ all iwmi* Ihr inrllctl 
wax to (all on the cork onlil the extk an I the top «( the 
l«ttle DvrV arc will rowrril, care l> in^ taken, of cour<e, to h< 1 1 
the Iwttle iipng'it an 1 alon If antil Ihr mrltnl wax ha* foli iiflni 
llie chief urtwback to thi< nethoit i* that, untc^ th» cork i* 
retnoTC<l with greet rarr, a frv*h cork >« rriium I CTrrf time the 
Imttle i* op« nc'l It i* Ibercfote Tn«»re »niul le lor •\i>rk Uitllc* 
than for liottl * (hat are fre't^vtitlf tiwel 


Tiic SlaKieo or fa >Li-tioNa 

Tlie Risking up of iu>Iutivn< le u<uallf a «idi| le miller inTulving 
only a iittlo cate and patience and (he |>owv>ivn of Homo tnnti* of 
wei^hiDg and one or tn<irc meimurro '^>iuo iioiei i>ii iIk m "l 
conTtnicot and rapid raodcK of working will, liuwcvtr prohal ly bu 
Lelilu) to tboia who have had no ptivioui cspincucv in nianipu 
latioas of the kind. 

For weighing coraparatiTply Hrgo <|aautitiea. aueh a.i ft iwund or 
half a pound, ordiusry iioaethold »cahi of deiint quality will 
(ulTico out the mo«l convenient ie halters rpriug Ualanee, with the 
I an on the lop and a dial indiealor A piecu of dean and iairly 
sufI paper should always lie put in the pan hoforo weighing, rinev 
if the aubrtance m pul directly into the pan the latur will soon 
become corroded , and, moreover, it w very difHcult to transfer the 
lubslanee from the pan to the vessel in whidi it is to bo dissolved, 
whereas with the psper it la easy 

For wcigbiDg small (luantitiea the best equipment ts a pair of 
tuiall but goo<l hand srAies, fitted OD a stand with a lover for raising 
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and lowenng tie rcale^ To work socccssfnHy wjth tie «cale 
held in fbe hand is inconTenient, and requires much practice 
Whero expense is a eounderation one of Uie small quidrtni 
balinccs with a glvs pan, now sold for tbe purpose i* rerp con 
Tcnient, and can be made Xo answer rery well if carefully 

When a so'uiionpaa is almost always tbs case, has to m made up 
to a definite xolumc or bulk, it u important not to use the full 
quantity of water when dtssolriog tbe substance. Suppose for 
example tbit ydn wish to make what is commonly called a 
10 per cent solution of sar, sodium sulphite — that is a solution 
winch contams 10 parts by weightof Iheeolidin 100part«byToIanie 
of tbe solution, or 1 part by weight (1 oa.) of the solid id 10 
p.irta by rolnrae (10 ors ) of the wdntion if yoi took 10 oi!<. 
of water and dissolred 1 oa of the sulphite in it tbe rolume of tbe 
solntion would be considerably more than ID ou becau-se tbe 
sulphite although now la sclntion, still iwcnpies space on its 
own account 

A sate general role is to take as many parts less of the liquid as 
there are parts of the «ohd to be dissoleed In tbe example girrn 
you would take 9 ov. of water instead of 10 oas., aod dissolre tbe 
1 or of sulphite la it If you wi bed to make a soluiiou of double 
tbe sereugtQ yon wonlJ take o&ly S ots of water and dis'olre the 
3ou of sulphite in it 

Aiter tbe solid has beea dissoleed, tbe soluboa is poured icilo a 
measuring resael and made up to exactly tbe right Tolume by 
addition of more water if ceceesary 

Tbe simplest method of makiDga eolalioo is to pat tbe wgfer(or 
other liquid) and the substance to be diswilred In a bottle jog or 
other vessel and either ebake repcatedlr or keep Btimuir up with 
a glass rod until the eobd entirely disappears. This is all that i* 
necessary with such easily soluble substances as putas'ium bromide 
ammonium bromide, ammonium solpbocyanide gold chloride or 
pyro bnt with other sutMtances the process would be rather slow 
Elution takes place more npidiy when the solid is in fine lewder 
and therefore ei'Wpt in the esse* just mentioned it should be care- 
fully ground up in a mortar before being weighed out 

Another method of accelerating the process is to use hot water 
instead of cold Nothing is mom couTenient for this purpose 
than ordinary earthenware jugs, but they must be of good 
qualify, since if the glaae crocks it u difEcnft to keep them 
clean. The weighed quantity of sohl « put into a jog and the 
proper quantity of boiling water (which may conremently be 
boiled in a small tin kettle over a spirit limp or oil lamp) is 
poured over it and the jag « carufnllr shaken or the liquid is 
stirred, until all t! e solid h»» been dissolved The solution must 
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)>o aUotrod to get qaito cold before being mado up to tho ciacl 
volume 

When tbetolutiou is&ot wanted immediately, a very aitnplo and 
coQveniont plan may bo adopted In fact on tlio whole, it [a 
tho be«t plan of all c:eccpt tn the caao of a fiyv rpocial aulwtancca 
like tho metahiaulphitea or iron aulnhate, which roi^mro Kpecial 
tceatment &«d in tlio ca*e of tawly ootubU subsUneca. Ifwatoria 
poured ovir a solid and allowed to reruam without any shaking, 
the solid diasoliL!! aery slowly, 
because th(^ solution that i< 
formed » licavict than Iho 
water and remaina at tho Imt 
tom with tho rosiill that it 
gurrounda tho solid aod pro 
Tonta the access el (rash water, 
and coasiMjutntly after a time 
tho process practically ceases 
The object of ohakiug tho 
lu^md and solid U*geUiec is to 
tjiin^ the Utter coostantiy 
into contact with fresh rjuan 
titles ot the lu^uid If now 
we can so arraago matters that 
the solid 18 at the top o( Uie 
water instead of at tho bottom 
the solutiou, as it forms, will 
sink to the bottom of the liquid 
and coDsequeutly fresh water 
wilt be contiQually brought into 
contact wilh tho solid, which will rapidly dissolve It is easily 
done Provide yourself with two or three simple bags of 
different sizes, made of two thicknesses of fine tnuslm First 
put the proper quantity (*eo p 212) of water into a jug, small 
or large as the case may be Next put the weighed substance into 
a bag of Buitable size lie np the nock of the bag with a clean piece 
of stnog and lower the baginto tfao jug until ic dips into, but is not 
quite immersed in the water Now tie tho other end of the string 
totlia jug handle so that itkeefn the bag at the right height (dg 55) 
After some little time all the solid will faave dissolved, and the bag 
can be withdrawn and waslied ready for use another time The 
string should be thrown away 

Not only IS this method convemeot and very fairly rapid but it 
has the advantaeO that any maoluble impurities remain in the 
muslin bag and any necessity for fiUenng the solution is avoided 
If tho arrangement is set up overnight, tho solution (with all 
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onlinar^ plioUigrapbic cb<*mical<} 
will Im) rcatlj III iLo tnornifl? 

SalrtUnce^ tLal are rapKH^-aeUtl 
on Ly air, or tb-it gire oH L'ili bke 
th« meUbi<ulpbita<. can be <Uflh 
iriH» to <h# foihwitig vay An 
on)inai7 atraifsht hmp cbininey, 
nf tbe kiDi! flinwn in the illu** 
iralioo, ta filial at tfie top trilb a 
goo<l Cork, wbilil orer (be bottom 
arc tied t«o U>icVnr<Sc« of fine 
mnshn I7 tRcani of atrong cotton 
or fine atnng paaaing ronod the 
constriction nf the ^imncj A 
Wide mouthoJ bottle, boMmg, mj, 
to or ^ Ota., ia Cttoil with a flat 
oork or bung, in the njiitiUd of 
which i« cut a bole in which Ibe 
lamp chimney flea fairly tigbU/ 
When onco fitlcU togi.tbcr, it u 
heat not to arparste the e> imney 
ami bung The metAhunlphite, or 
other anlatance to he flisMtrefl 
It pat isto the lamp cbimney, 
which iH then corked np The 


water jg placed in the wide montlied bottle and the largo cork 
carrying the lamp cbioBey i» fitted into its place, the position of 
the CDimnry in the cork being $0 arnuged that the snostance to 
be cliasolred lajuat below the water (fig 5B) Tfnder these condi 
tiona the ealt diMolrea rapidly jost at in the bag and jng method , 
but the aatt and tbe aolntion are protected aa fgr as possible from 
the air Tbe chimney and maabn are carefully washed after ose, 
and It IS not necessary to remoTe the masbn from the chimney 
until It IS worn oot 

filferino — When a solnboa is not clear, bat is turbid because 
the dusolred substance oontamed some insoluble impunty, or 
because a depositor precipitate baebees formed, one of two courses 
be adoptfsl the aolutioi^ may be allowed to stand nntil the 
solid matter has settled, when Uie dear lionid is poured off , or the 
liquid may bo Cltered The former la the easier, but the btter is 
enables practically all the solntion to be nsed. 

•t utration IS often cfiected or means of a soecial form of norons 


,• j o. “ effected W inean^ of a special form of porous 
paper , bat for ordinary pnotographic purposes 
cottonwool or a piece of fine aponge & the most conreiliMt 
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SIS 

Spouse 1‘tinulil not bo {or solatioof of alkalii, but aniwcr* 
Tcry well with roliilions of hypo , l«U««mra oxnhto nml the like 

Ao oTdmnty funnel w w\n\ivd, ili »\n, sUouUl b*- in 
rtasonabl),' proportion to the quantity of lujui 1 to bo filtercil — otie 
of 3 incliu't diameter and nnothtr of 5 or b niches diameter uitl 
meet all ordinarj requirement*. The funnel mij be snpporUd in 
the neck of the bottle that u to ncctre the fdtered liquid , and if 
the neck ii narrow, a small pioco of string or a roll of tut*ted 
paper should bo insertcil between tbe neck of the bottle aud the 
stem of the funnel, in onlct lo proatdc an outlet for the air m the 
bottle * 

A piece of cotton wool (at sponge) is scicctcil large enough to 
fiU the apex of the funnel, ta moistened with water or the solution 
to be filtered, and is gently prca<od into position If it fits too 
tightly, filtration will bo slow, it it does not fit tightly enough, 
filtration will be imperfect and the solution that runs through will 
not be clear The liquid should bo poured carefully into the 
funnel, which should bo filled to withm a quarter of an inch of tbe 
top in the case of the small size, and witbm half an inch of the top 
in the caao of the larger eize When about two-thirds of the 
solution b&i run throagb,the fiionel should bo filled up again, and 
this should bo coatiQue<l until all tbe solution baa been filtered 


Haro Water and its Errtcn 

Tbe use of what is commonly called “hard ' water (that is, 
water cooUiuing compounds of calcium and magnesium that it has 
dissolved m its passage through the soil and rocks) not un 
friquently results in the formation of a depositor ‘ procipiinte, 
due to a reactiou between the sabstances uatunvUy preaent la the 
water and tbe chemuals that hare been dixolrod in it 
The hardncaa iif water is of two kinda lei i/wiiry hardnfisx, which 
can to a largo extent bo remored by boiling the water for twenty 
minutes or half an hour, and then Gltenng or allowing the deposit 
to settle and jjfrmantnt hardn'$$, which cannot bo removed in this 
way The total am mitt of hsrdms’’, and its diii'ion lietween 
temporary and pennanent, vanc« greatly in different localities 
8mce the effect of tlie hard water on the solutions made from it 
depends on the substances natnrsUy present in the water, and since 
the amount of them is constant for a given quantity of tbe water, 
it follows that the effect on thn dissolved chemical, if any, is pro 
porlionatelj greater with dilate solutions than with strong solutions. 
SVith very hard waters the amount of change if anv, might, roughly 
speaking, affect two-thirds of » gram of the suUtanco per fluid 
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ounce of water used, but with ot^inai:} liard watera less than a 
quarter of a gram per ounce would bo affected. This is quite 
8ulll>.icnt to Inlrodaeo a distmcl error lo the case of dilute solutions 
eonlainiDp only a few grama of the actire substance pet qpnce, but 
M altogether without any recognuaUe influence in the ease of 
5 per cent, or lO^ier cent, solutions, except that it may make 
flltration necevutry 

The two eases in which hard water u most trouble'ome in 
ordinary photocranhic practice are (ij when intensifying with 
mercuric chloride, because hard water tends to precipitate some of 
the mercury cornpound in the film, instead of washing it out , and 

a when working with ferrens oxalate, because the whole of the 
:ium componntLi lu the water are prwipitated in the £]m or in 
the solution as a white precipitate of Return oxalate 
On the whole, temporary hardnesa is more troublesome to a 
pbo'ographer than permanent hardness and, as sJready stated, the 
iBCOtkxenienee can be lessened boiUns the water before nse 
This u especially to be recommended if Ibe water is to be nsed for 
melon" up soluticna of a dereloper 
Gold chloride, mercone chloride, and silier nitrate solutions 
shooldalways if possible, be made op with distilled water, or, failing 
this with well boiled ordinary water Item water is not as a rule 
advisable for making up gold chloride solubona, and la also not 
unlikely to cause some redaction and prompitation in atlver nitrate 
tulutiosa. 
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DEVELOPMENT WITH PYnO.-iMMONIA 


This (]e\ctu{icr, if 39 for a loiij; tiiiio nlino«t rxclu^ivclf used 

gthtino Lroinido phte(t,ia3ii tim ndvantni't'^ (1^ (lio con- 
rtitiirnti can bu Lept tu eoneititniteil mlutioni and diluted as 
re(]uiri'd, (*) and tint grent modifleAtiona cm caxily tie tu ido in Iho 
cornjHi'ilion of the de\eloi>4r lu dixadrintage* arc (1) tint, 
nnIcM carcfullj u^u-J, U tn^rpro’luws tiotli general fisg and green 
fog, and (2) rotne people And tlio futnta of the auimoiini Tcr^ 
irriialing to tlie noio and air pas-n^ca 
Three ssliitiona arc n;<jnircil — - 

No t — D» VI tOCKB (I TllO ) 


lyw , . . . 

1 or 

1 jiorl 

10 parU 

1 otasslure nietildvolpliito 
Water, *']> (« . 

1 » 
to 0 X 1 

Ko 2 — ACCEteiLITOtt (AUMOSU) 


AmtiKnin hSO . • 

1 ot. 

1 {>art 

Vt atcr, <a . 

. to ozs. 

10 ports 

No 3— RcstitAivEii (flnoutcs) 


Ammonium bromide . 

. 1 or 

1 part 

M atcr, lip lo 

. to oza 

10 parts 


Notice that tbeso are fO^Ued 10 per cent aolutioaa — 1 e , contain 
1 port of the actire ingredient lo every 10 parts of tho solution 
A normal developer would contain in each flnid onneo 20 fluid 
grams of pyro solution, -10 of bromide solntion nod CO* of am- 
monia eolntioa. If minims arc ased instead of fluid grama (and 
the ordinary measures are usually graduated in minims), the same 
relative proportions will l>e maintained, but the mixed developer 
will bo a little more dilute There will, however, be no noteworthy 
difference in its eilect 


• The metabUulpliitp, befog an acid salt neutralizes part o( the 
ammonia, and hence it is necessaty to use a slightly larger quantity of 
the alVah than with a plain solaliOB of pyro Ihe quantify of meta- 
bisulphite Bi.«ci8cd-nnmcly. 2 sm dev-tloper-wull 

neutralize about 0 9 gr of ammoma 8SC^ and will exert the «ime la- 
fioence to Iceepmg the developer clear, and prevenlmg stains, as about 
6 grs. of ordinary sodium solphile 
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JtibcuM bo rcgnrJvJ as a fandamont&l nrinemlo tliat JcTclop- 
mcnt *]}Ou]il bo ]co]>t volt under the n>nln>) of the photoi^p))er, 
and in urd«r tn ennaro tbii tltetnlil 'lunnlity of alkali nnd brnmido 
i>Lou]i] not bo added at (h« Mv;)/inin£ • « 

Iict iiK anaiimc tliat^ biU plato la to In tleaelofM-il jreasan: ofl 
CO (or irnrira*) of tbc pjro. aoJnlioa and dilnfr t<. Soa- 

b} addition of natcr In another tnenaitre nnx 180 fluid gra (or 
iDinima) of sminosia rolulitm with 130 of bromide aolDtion. The 
plate >a pUcod flim npiranU in a clean dei eloping di*li Now add 
not tnoro than half (lie mixed bromi Icand anitnonia Kilution to the 
diluted p 7 ro noliition, na<l Mur tho mixture over llio {hie, with 
all the precaution* dencribcd on p. Ct 
After a eerUm time, d<.pendmg on the nature of the pUte, tlie 
high light* of the imago will b^in to aj^ir, followed gradoally 
but not very quickly by the half tone* Tin* should be carefully 
watched, for the way w winch the image develop* lo the early 
Btagea of the rroecu alTord* Valuable lodientieria u to whether (ho 
f exposure bos been correcL If Ibe image cone* up gradiiatly and 
tlowly, and (be half (ones do net follow a cry npulfy after (he hieb 
light*, it IS probable that tite exposure wa* right Poor the de 
reloper buck loto (ho mixing gloM* add the remainder of the 
amniQsia and btoande mixture, and a«m poor the developer over 
(be Plate «ith the tame cere as at fif»t Allow deiclopment to 
contlone with oecasionM rocking of the dish, nntil the image a* a 
whole has ecquumJ ruIBHrnt opaDlv The very h^heet }igbh 
should be opaque and the details in toe deepest shadows should be 
distinctly though faintly visible (see p 68) The ybte is removed 
from the developer and washed with water and i* then ready for 
fixing If any signs of frilling arc observed, the plate, after bcieg 
washed, should be immersed for a few minute* in alum aolutios 
(p 71), and again thoroughly washed before Exing With the 
plates manufactured at the present time, however, fnllirg with 
the ammonia pyro developer i* rare 
If the image come* np rapidly and the half tones appear very 
soon after the high lights, over rsposuro is indicated In this case 
allow the action to proceed without adding any more of the 
ammonia mixtore, and only add small quantities of the latter 
from tuna to time when the developineRt seems to bare stopped 
By thns keeping the development lo check yon will probably 
Secure a s-itisfactory negative If the half tones and high lights 
* ^ ®- — Whenever any Ingredient u to be added to the dfireloper the 
Utter mu«t always be poored off tbepkte into the mixing gJaw Au 
attempt to make any addition to the neveloper whilst it is in the dish 
almost always leads to irregular developoient, with consequent patches 
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appear almost Kimtiltancouth, uidicatitii; Tirj groat orer cxpoaiiro, 
q^uicilj pour Iho developer back inlo ibo gla*"?, and nn'O tbo pbtu 
tborouglilj vitli amter To t) o Iiqtii 1 in tho gKaa add a furtLer 
qiiantitj*)f -10 ITuid gra (orniimms}of p^ro sdution, pour it back 
over tbo platOj and rUcw devclopntcoi to procacd In #omo ctwea 
It bo advi'iblo to ix)ur over tho plato a solution of p^ro alnno, 
adding sotso aoitnonia and bromile mixture in small quaiilittca 
from time to time If jou Mvo any reason (from tbo bebaviour 
of tbo previous plate*, for in*tanec) to su«pcct coniidmblo over- 
exposure, atvt with only one tliird of the ammonua mixture and 
bo very careful to add tbo remainder only in small quantities at 
a time 

If moderalo i)ndcr-cxix»avo w indicated (p G3) at once pour 
back tbc developer into tbo mtxing4'lAss and rinao tbo ; lato vritli 
vrater Adi to the developer tho nholo of tho remainder of the 
ammonia and bromide, and poor it back over the plate If Iho 
lulf tones and ahadows still fail to appear, dilute tbo developer 
with half its volume or on equal voliimo of water, add a small 
quaotity of ammonia solution « itbout any bromide, an I pour o> er 
the plate If the plate seems to hove been much underexposed 
ddnte the developer largely with water, and add a little ammonia 
(without bromide) from time to time Development should, if 
possible be eontiaued until at least tho chief details of tho shadows 
appear, but it is of very little ii«o to carry on dev elopment ^yond 
the point at which the high lights havebccoiae opaque Of coarse 
after the dovelopor Los been diluted development will proceed 
more slowly and it may be necessary to add a little more ammonia 
solution from time to time 

When avotkvng with very vapid plate* and sometimes with plates 
of ordinary rapidity, there is a tendency to general fog which 
cannot be traced to any accidental exposure to I ght In such 
cases the proportion of bromide should be increased and the 
bromide solution and the ammonia solution may be mixed in 
equal volumes If necessary still more bromide should be used 
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REPOST ON NATURE AND CADSE OF CERTAIN 
YELLOW STAINS ON GELATIN O-CHLOEIDE PAPES 

At tbe reqtie$t of Oie Ilfard Compaajj I liaTc iQTestiTited lh( 
caia«o of tbo y«Ua\r Etuos wbich st times appeu t>a g^liltno- 
dslcmde fopef 

TLe specimens sent to me showed a di^a^eable brovoi'li jellov 
stain, viiieh quite Fpoiled the pnots end which m some cases was 
nnifonn, wLilsl la others >t was pstehr and iirejnlarj/ dislnbated 
In many caws the stains were more or irss appirent oa the tseh of 
tho paper as well u on the face of the print. The intensity’ of the 
stain raned considenblj ta direrent cases 

TLe awonnta girstn of the manner tn which the paper he \ been 
tnanipnbted threw very bttle li^bt on the ongm of the itain*, and 
Kerned to lodicste that care bad leen talen m the wuhio^r* etc. 
It inaj bo stated here however, that this latter indication u net 
confirmed by the result of the lorestigalioe 
Tb« moat remarhaUe point bowerer and one ui wbirh alt tl e 
sUUments. with a single exception agreol. » that the sla ns 
aj’ptarrJ durtap tie votiiin^hetirer'ettiHitjaniljlnii^ Their ceoeraf 
appearance isiucated Oiat the stains were doe to the depoaition of 
iilrer anlpbide. In all <n»cs the ammoaiom sulpbocyanide toning 
bath had tiMn n'ed 

In mr own experience of the paper which has been net incon 
ndcrabie and has inrolred tbo nse of ranoijs tomng baths, no 
stains of this kind have ever been met snlh, and the investigation 
was directed with a view to aseertain not only to what cause the 
■tains are doc bat bIm to what eansea ther are not doe 

Experiments were made with paper of tne three onliDirycolonta. 
white pmk and manrr and three distinct samples of ammoninni 
snlpbocyamda were owd two of tbew being obtained from weQ 
known dealers in cbemicalx, whilst the third had been sent to 
the Ilford Company as being part of a sample that had hcea 
ascsl IQ tnakiDg up a toning bath with which the yellow stains bad 
been obtserred 

blany eipenments wire made but U wdl not Le nc«e**ary to 
refer »peeififa2Jy to more ib*a a few of tl e« 

•'•rwr was ewrefciliy vast ed onlil all eoluhle silver salts 1 a 1 been 
Temoe^ an 1 was then nsmeraed for some time in ae lotion* of 
raeli of t e U ree saiapJe* of anlphaejaside oi the atrenglh card f« 
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the toning talh The papor was aflcrw^nU carefully waaheJ Ko 
ilaitu 

Paper any tea$hinff was immcTscd in tlio sulptocjanide 

solntion^ for some time, and tten tliorouglily w3''licd No status 
Paperapart t»( winch bad been exposed to light, was thoroughly 
washed, and then immersed m the milphocyaniae toning bath until 
fully toned, three acpxratc toning baths being msdo up with the 
three anmples of Buipliocyanxie After toning, the prints were 
MTished in the osnal way No tlamt 
Paper, part of which had been exposed to light, was immersed, 
without ana gret iok« ir<is7iiny,tn each of the three toning hntlLS until 
fully toned, and was afterwards waslied as usual No afouia 
Paper, partly printed upon as in the preceding cspcrimenta, was 
oarefiilly in»*hcd, toned in each of the three toning baths, and then 
washed, (( rrrtj smnU tjunniUi/ of Inpo (sodium tUiosulplnto) Inng 
othled to thf first irorA llio wsshiog was continued in 

running water for some lime, nnd at Ural the paper remained 
perfectly white , but as the washing eontmuod, tUtiij yelloie slavif 
tiiccls thfir appearautf, and whrn aried tie prints tare prenseltj 
iimiliir it Iht «hnri'-(; prmfs alout tihich eornphtints had Iten 
nttde 

I’aucc pacily priiiUd upon was tonml wUhont any previous 
washing Ko stains appeared whilst in the toning Lath l^e 
prints were then phecd in a dish of water containing a very small 
quantity of hyp^* » then washed in bcveral npid changes 

of water, aud afterwards lu tanning water At first, the paper 
remained white, but gradually dark brownish yellow stains made 
their appearance 

A portion of a toning bath mas sent to me by the Ilford 
Company as being part of a batb used by a customer on one 
occasion on which bad yellow slams were produced I toned in 
this hath prints upon the threo varieties of paptr (white, pink, and 
manve), both with and without previous washing, but m »io c<im 
tcfrc any yellaic productd 

From these and other expenments, to which detailed reference is 
unnecessary, I draw the following conclusions — 

1 The yellow (or brownish yellow) stain* are not due to anything 
tn the paper iMtt/, and icilli proper nia»v>ulalit»{ no such slainj are 
produced 

2 They aw not duo to any impunty ordinarily present in 
ammonium sulphocyauide 

3 They are not directly doe to imperfect washing before 
tonmg but, at the same time this wadung should altcays 6e corr/uKy 
done for other reasons that mil appear sntlsequmlly 

4 They are not due to acidity of the snli hocyanide toning 
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bath, even vhen it is sofficiMit]/ iini3 to turn blue litmas paper 
decidedly red 

5 Tbo stales Uiat appear betwcea tnninj' and fliiog appear 
Only when l>e paper eamea tnlo catitetteRh amall qaanUltet of 
(sodium thio^utpbate) ilartiig Ut uai! iny t^at folhfrt (untay Tbe 
quantity of hji o rerjuircd to produce bid stains 13 very small and 
IS such as may easilr E>o introdnccd into tbe trash traier in any one 
of tlio trays to trl icli reference toll be made presently 

The prodoetion of the stains in this way is resily explained It 
Is well known U at when hypo (sodium thiosnlphate) comes into 
contact with siher salts lhre«. componnds mny be fonqj^— 'namely, 
siJrcr tl losuipkste, or a ■drer JMlinm thiosulphate, or another 
silrer sodium thiosnlphate containing a larger proportion of the 
sodinm salt The fintt sod seconl of these componnds are in 
solalle, sod are tery onstaLIe, decomposing rapidly into dark 
brown silver sulphide, which, when spread out in a thin film 
appears to be brownish yellow One or other of these w formed 
when the quantity of hypo that comes in contact with the silver 
salt is imali Tbe third compound is soluble and stable and is not 
liable to dcMmpose unless mixed sntb an acid It is formed wheu 
the bypo is present la excias 

If the water into which the prints are pnl when they come ont 
of the toning bath contains a small quantity of hypo , the chann 
t^t takes place is u follows —The hypo acts upon the silver salt 
in the paper, and produces one of tbe insoloble and unstable thio 
Sulphates, and the litter decomposes spootsueoaRly as the washing 
proceeds producing a small quantity of silver sulphide which 
imparts a yeUow or browntsb yellow stain to the paper, the depth 
of the stain depending on the amoont of contamination At first 
the change is not apparent, but as tbe decomposition continues the 
discoloration becomes more marked, and this explains the state- 
ment, made by some of ibe complnnec^ that the stain become 
worse the longer the prints were washed 

There is also no difficulty in explsioing the fact that m some 
cases the first prints put into tbe "a.'k water showed staiDs, whilst 
the remainder show no atains If thequantityof hypo with winch 
the water is contaminated is small it is all absorl«a and used up, 
as it were by the fiiwt lot of pruts pnt ta, and consequently, whilst 
these may be stained those that follow remain white becau'e the 
contamination ha* been removed from the water before they get 

Several different ways is whiA the wash vrater may become 
contaminated with sm^l qsantitws of hypo will readily suggest 
themselves. |The following are amongst the ipost obvious and 
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1 Using for washing after (ooing a dish that has been used for 
washing pnnts or negatives after fixing, or a dish that has been 
osed for firing prints 

2 Wiping the fingers on a towel or duster that has been nsed 

for wipxig np^ypo splashes, and afterwards putting the fingers 
into the wash water o 

3 Putting the fingers into the wssh water after they have been 
lu contact with crystals tcsultiug from the drying up of hypo 
splashes ou the work table 

It should be borne in mmd that a tery ama/f quantity of hypo 
tnileed i» to produce ihe tiatns 

In those cases where stains begin to make a frequent appearance 
although they have never previously been observed during several 
mouths’ work, the cxplmaiioD ts probably not so difficult as it 
might seem at first sight If, for instance, some hypo solution Las 
been spl u^hed on the bench or table, and has not been wiped up 
quickly, part of the solution will hav® been obsotbed by the wood, 
and even after the tiblo has been wiped down, the hypo thus 
absorbed will slowly and gradually make its way to the surface 
in tbe form of an effiorescenoe of minute crystals and it u obvious 
that those crystals may very easily get transferred into any dishes, 
etc. , that may he used This gradual oozing out of the salt from 
the wood Hooetimes goes on for several weeks 
In concluding this p-irt of my report I can only repeat that 
I have failed altogether to produce the yellow stains Mtween toning 
and fixing id any way except by allowing the wash water to become 
contaminated with email quaoUliesof h)po 
Ocvasi nally though very rarely, yellow stains appear whilst the 
prints are m the toning bath These may be due, and, probably in 
most concs are due to the accideotnl lutroductiou of small 
quantities of hypo into the bath If this shoold happen when tbe 
bath bss been partially exhausted of its gold the elfect will be just 
the s-ame as from the lutrodnctiou of hypo in tho wash water 
Personally I have been unable to produce yellow etains in the 
toning bath, except by the introduction of hypo, but from the 
evidence of others it would sccin that if the »>ivtoo bath is osed over 
and over again, tbe cold being rcuowed from time to time, it may 
in tho end begin to decomposi. •» eu^h s woy as to produce stains 
on the pnots The probability of swh dccompe^ition vs greatly 
increased if the prints arc not properly washed before being toned 
Tho practical conclusion to be drown w that a new batli should be 
maile up at sliort mtcrva|,i. Such » course involves merely a 
InQinc expense amco ommoniom aulphocyamde w pot costly, 
and very little is required 

practically every trace of the gold from the bath I y the aelinn of 
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tbe pnnU, sad tbu c.-ia, of coarse, be dooe before the old bath is 
thrown away 

It IS stated that sometimes a toiuag lilh begins to decompose so 
rapidly that gold is deported allorer the surface of tie pnnt, from 
off which it can be robbed If erer this shonld hippen it Hn only 
be due to the loning'-bath’a baviog been prepared with very impure 
materials 

The appearance of yellow stains either in the fixing bath or after 
fijung la too famthai in the case of all kinds of pnnttng-out paper, 
and tbe causes are too well known to require any rerj detailed 
enumeration * 

The stains that appear whilst prints are m the fixing bath are 
almost always due to the paper having been put into tbe bath 
whilat in an acid eondition. In other words the prints bare not 
been properly washed between toning and fixing Sometimes tbe 
stains are earned by the pnnts being allowed to stick together 
They are thus prereoted from coming freely into contact with the 
hypo eolation and tnstesd of tbe soluble stable tbiosiilpliate being 
formed, the insolnb'o and ttnstablo compound is pro<1nced anil 
deoompo es with formation of silccrsnlphide 

The yellow or brownuh yellow slams that appear after remoml 
of the pnnts from tbe fixing bath are doe to silrcr solphido formed 
by the deeompositioa of tbe nostalte compound to which refercoce 
has already been ma le so often That ts to *a] the stains are the 
result of imperfect fixation, •bicli may bo due to— (1) Allowing 
tbe pnnts to remain for too short a time in the fixing bath (S) 
the nsc of too weak a solution of byTH»„ (3) the imn cr*ion of too 
manr prints in tbe same quantity of hypo (4) tbe n«e of an ol 1 
(and consequently a wc3kcoe<1) solut on of brpo., (5) allowing tbo 
pnnts to stick together so that the fixing solution does not come 
freely into contact with them 

It IS perhaps scarcely Dccessary to point out that all tbe can»ca 
of staining referred to m this report will operate in the case of any 
pnnting-out paper containing silver salts 

C n BoTnaHt-M M Sr TIC 
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lliLTISTHATlONS OF THE METHOD OF CDTTlHG OF 
THE ILFORD PEnTTISG-ODT PAPER 

QrABTEB PLAT«— 28 PIECES 34 JB X ii lo 

8) in 
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Ealf-puite— 10 Pieces. in. » 4 { m. 

4 « (4in K 1 in 





Id addition, for CD Vs ths ^cst is dmdcd into botsd each 
way, and the result is 40 pieces of ample sue for tnmming As 
for the larger sires, we get four pieces 10 x 8 and three pieces 
6 X 4, whilst of X 10 we get two pieces, and five pieces half* 
plate 

S 10 K 4 In —13 rirccs 
QUARTJ u PLATt— 5 piecEs 4 J In X 31 in 
Sia <1 1 




INBEX 


AberntdoD Cbreoiat s 
E; harlcal 
AceUM Toning Bath 
Achromtt « Ixnae* 

Alniol I)e»elot«r 
Albudscnued Pnixi 

Minl\ulalloo I 

Alkiliaa Cniboniite* 

AlkaUi 

Al{ba LnntamBIsUa 

DeTiIorioanlof 

ErpHurr of 
Toning etc 


DOBlnia Brooilde 
Carheaate 
renolpbat* 




if Me^Tabteof 

Aiiontui OlM^BoC 

ijetof 

Art BuoVi OB 

AriteinlUtbt 1 1 otograv^t; W 


Da«k Refen ag 
Swing 

Backing riaCec 
R-OBSce oTiotuna 
B carbonate* 

B sdera for Lantern Blidae 

Biack Uarka on Ive«t f*e 

BockiBKontSkfee'^ 

liloe i 

Book on RotoncbnnB 

Book* on Art 

BotUea for Chenilaaia «to 

Breadth in Picwtea 
Urouj deOpaJ. 

Pai er 

De<elovtn«nto( ] 

Eipcen * 

Pnnt ng oo 
Pnatr Dryingof 
Fan! tain 


Ketent on of 
i xed roc a 
InaneClloD of 
Matal 

Carbon ! rioting rtocoa 
CuVnats ot \ tAub 

OacIwnaUa Alkaline 
Caaa for Camera 
Catutio AJkalu 
Fotaab 


Kmi Inc of 
Llt( of 

M llowtokeeptbernac 
lonaatbem 
Cbronatl* AUrntlon 
Cbroniat erutra 
Cbron • AJum 
Clear te Solut on 
Clond N»eil f et 


ColaeaPnecaa 
Collod on Faper 

Celonre Fbotograib; in ^atnral 
Condeseen for enl ugins 
Cook* Lena 

CopilOB 

Line bnbject* 

Fhotographa 

CoeerGLisee for Lantern B1 dee 

Carratnn of Lena F eld 

CttBtoia* liooiei 

Cyaiua 

CF*oo( 7 ie 

P 

Dark Room (<A Developing Room) 
eudea 

Filling of * 

Ungee of 

Detecta of Negot re* 


Defraltg (tee Opadtj) 




iikX>ni 


231 


Iron I^ntios Ptocomm 
IsocbromM C 1 Utoe 

lor Coj ying 

( afur iMdKapoa 

PhotogTspby 
L 

Ubcb 

Ijn PS pBtoloi ng 
Flieli 

La torn Ah! \ 

L-udiglit 

Blxclal 


Aottreisat a 
As^oUgmat « 
Aplanatlo 
Cbo M «( 

CI«ao sg of 

^SStTgXDt 

gj.;' 

^afrew AShIa 
Penralt 
RactU o«i r 

B ngU 

BUgnisilk _ 
BjininnrtAl 
lcla> beta 
^ d«-angla 
Lig) t Act T C; of 
and 6bai\o 

L mlut ODB of Ptiotograi bj 
II 

Magaea niu FUab Laniio 
Light 
Fowdon 
In FI oCograi by 


NatnrilColonn Fliotogml^)' c 

NcffUan 

Negat rea Defodia nt 


Ob octa In ^lotion 
Oiiaclty of bokatlTM 
U| da U 0 a Jo 
Opdot Contact Mon 


forCoinng \TJ 
I*ndsiair«allg 

Fortraiu 1 a 
U cropbo 
ttTOjbj «0 
iUD JUJU oo 

o' Iff 1T6 


Pave ro nat c FL tea 
Paixr GutUvg of 
IVrai Hiona to Pbotoeneb 
Pbolo (oecbaaicol FU ta 
Putore Tbo 

Slaliuig Prlacplaauf 
F onebrome Flnaeyasu) I nut’ 
P vbola Pbotograpby 
Pinholes Exposure wltb 

Images fOrniel by 
In Negat raa 
5 CO of 

Placea Bbattec 


Put noeno 

Platooa ijoper 

UsTslopD eotof 
Fnntlng w tb 
For^dt Lsosas 



XSbEt 


br AniAcul Ltgh^ 
in Skia* 

PrrnntloD ef 

p7iDtlAff-C«l^7«7 ®C 

Pnot4, DrjiBf of 

ef 


tbaphragmX 

„ LKOf”* 

Solpbuo 

^ol[^>oopooi<1« Too or 
S«u>«£^^ 


•*",'**” lS*"' 

•duaoM r«raiala(dr 


CBpIlT 

in»ho]d> ^lot Oi 


■lolioo of 6 » *11 I X Roy PI 

*y B<M1 ITottoo ^ r—^ wj TZ. 



ILFORD, LIMITED, ILFORD, LONDON, E. 


Ilford Publications 

THE ILFOnP MANUAL OF PHOTOGnAPH\ sjoih Thousand 

By C* 1 I BoliiAMLS^, M Sc., I 1 C. 1 CS , etc , etc Crown 8vo, 
cloth, 232 pp , illustrated, is net, ir 3/ post fre* 

PtlOTOGnAPHtC SCHAPS The IlfonI Journil Published on th 
1st of each moDth Contains articles on subjects uf interest to a 
photographers contributed I>y the leading writers of the day CircuUtio 
40 000 To be obtained free front any dealer, or by post direct fror 
Ilford, Limited, Ilforl, London, C , for twelve months for 6(f 
Scraps 'rr NOTa TraJt Ctrailar 

THE ILPORD EVEnv DAY BOOK New Edition, Illustrated Showin 
in brief nhal dangers await the nnwary photographer, how he ma 
recognize them, and how avoid them in future Postage, id 

guide to iheif use with hints on exposure, detelopmenl 
reduction, intensification, ami negaiue making generally Postage, i<f 

^ short bul complete guide to the; 

use Postage, 

hints for Radi^raphers, illustrated. Postage 
Id 

NOTES ON ISOCHROMATfSM and Ilford Colour Sensitive Plates lllui 
trated. Postage Jrf 

ILrORD LANTERN PLATES notes on the making of Lantern slide 
and Transparencies. Postage, \d 

ILrORD POP THEHlitA AND INTONA POP a Complete guide t 
the use of pnnting out papers I ostage, id 

ILPORD nnOMlDE DROMONA AND OASLIGHT PAPERS and hot 
to use them, with instructions for enlarging and toning Postage, id 

* 

ILFORD rxPOSPnr tables guide to exposures month by month 11 
the U Is- and countries about Lat 53* Postage, jrf 

ILPORD EXPOSO HF IUC TCn a guide to its use. I ostage, ^d. 

Cepies may te oltanud fiet fnm tfry dtalir, er direct /tan, 

Ilford, Lmiiied, IlfonI, London. E, <wf receipt ef stamp, as mdieated 








PRESS NOTICES ON ILFORD PLATES AND PAPERS 



lUORD MANUAL OF* IMlOTOGRArUV 
AmpRnsEMrfrrs * 


tL^OKII, 

Mamira( 1 urrr« cf lifon) I bifft Tapm, an I Filma, 

TcJfphmie No ( Itfon). Lofiil n, L Tflesrar^*'^ AiHre** 

14. tSfoTil “na1t», 

Diploma of KoDoor —St rrlcrtl^t^ 1S95 
(iranil I ri ra - toi>t 190S , Moacov 190S , llrcueU, 1910. 
GoUMelat — Dfrvlon, 1909. 

11 rO«P PDATPS 


CnaiACTPtisTica i Umrormiiy, Cralaixm. Dcniity, Laiitmb, I^te [a 
M ani| ubt on, K^fpiof; Qualiiy, Ccartal Crillianr# 






ILFORD manual OF PHOTOGRAPHY 
' Advertisements 




ILIORl) MAN’UAI. Or« rJIOTOr,KAI’HV 
AovtRTisrwi VT> / 







ILFOKD MANUAL OF PHOTOGRAPHY 

j Advertisements 


Tost carps 

P.O P. 


intona 

(Self toalngPO P) 

hyptona 

(SelftOBiae 

CeJlgiion) 

OASUGHT 


. . ... 

Glouv, Ca«mk Suktack (ftcmt P»ekt» of »». 
isut), iind Matt ' 


Globbt, Cakboh SdbfacR Isemt ^eeVettofS, 16, , 

iBUi) Aod Matt boxei of i44i 8/5 

Glomt— ratuxc MATi~whi(a PACket* of n. i/ > boieo 

ofi«, «o/ 


0 


bromide 


pAtketsofS. 16 oTjE.j/ , 
boxes of ii4 j/6 

Casbok PAcketsofS /6>ofi8,t/, 
boxes of >444 ?/5 
Chriteoiis New Y*sr> sod Greelinj' Designs 

Retinae Ufora concentrated Liqaid Univer>al Developer, which 
squires the additton of vaitr «M/y for the development of Ilford 
PJaiej and Papers. Does not stain nor mjaie the skin In 3 e* hsttles, 
t/3 each Post free in United Kingdom, s/6 ^ 

3®s"*aAfc OiaecTio'is r 


.i®*!*.*.***" OiaecTio'is roa Use— Cmlnal b«<ar a rtpid dtvelooer, dovelopmoqt 
abvndMeoBila<i«dsA«rall deta I bas appoar^ootil ibe required oeastt7 it atisiasd 


• Add a I 




FOR XRAY PLATES 

Ceitissi 

Wslcr 

FOR STAND DEVELOPMENT (Axerx 
CertlDst 
Wster 


FOR GASLIGHT PAPER 


FOR BRQJllDt. PAPER 


FOR LANTERN PLATES 
. , , /Cerlinsl »P 

speclsl \Wtler 9»P 

,, . ./Certinel » P 

p«.Ughl^WAier »SP 

For Salter reedllo iBcreeee |b« propOrtloB of Water 

iKe 4C Centr^ai. and tf 

wciallj In Caere or««ar.ee(>aenre, add a auadent qaantilTof 


for 5l»° 


il Oo* Fehr is (he I 


inpereiara for develop 


roRD MP TPR easy and reliable aid to correi 

I' ' I S^* • “''5* */ P“* f*** 



ILFORD DARK ROOM LIGHT FILTERS 






